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HE opening section of the current number of our Journal is presented 

as a memorial to the late Sir Frederick Banting, appearing as it does 

not only in the month which witnessed his birth but at an interval of twenty- 
one years since he gave insulin to the world. 


The tribute paid him at the time of his death was large in volume 
and spontaneously sorrowful, but his memory will continue for long ages 
to command veneration and gratitude. We are therefore glad to be able 
to bring together now the tokens of affection and respect which are con- 
tained in the following pages. These papers represent a labour of love 
without which this number could not have been produced. They also 
maintain a standard of excellence which Sir Frederick would have been 
the first to demand, and without which the tribute to him would have 
been weakened. Limited in number as they are, they indicate in some 
degree the great variety of subjects whose investigation he made possible 
not only by his own achievements but by the direct stimulation of his 
wide-ranging mind. 


We have also reproduced some examples of Sir Frederick’s artistic skill. 
These reflect his own character to some extent. Painting was never more 
than a hobby with him. -He turned to it as a relaxation, although with his 
usual concentration. He did not even begin it until after his graduation in 
medicine, and then his technique was developed almost entirely by himself. 
He did learn a great deal however from A. Y. Jackson, one of the well- 
known “Group of Seven’’, and went on several trips with him to Bic, Ste. 
Adéle, St. Irénée and other places. Sir Frederick also took longer trips, 
one on the S.S. Beothic to Basche Peninsula on Ellesmere Island in 1927, 
and another to Great Slave Lake, so that he came to know the North 
country in its most rugged forms. It was this ruggedness that he preferred 


to paint, using a strong, bold style and favouring mass effects rather than 
detail. 


Wood carving was another skill which he developed for recreation. It 
may be added that Sir Frederick was intensely interested in early Canadian 
history and had a library of rare old Canadiana, as well as a collection of 
Indian relics. 
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REMINISCENCES OF THE RESEARCHES WHICH LED TO THE 
DISCOVERY OF INSULIN* 


By C. H. Brest 


Director of the Department of Physiology and the Banting and Best Department of Medical 
Research, University of Toronto 


HE Editor’s invitation to contribute some 
‘personal notes’’ for the Banting Memorial 
Number of the J@ugnal of the Canadian Medical 
Association, stimulated me to look over the note- 
books which Banting and I kept in the Depart- 
ment of Physiology from May 17, 1921, to 
January 1, 1922. 
Banting’s modesty was apparent from the 
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very start of the investigations, Our first prob- 
lem was to look over the literature in the at- 
tempt. to get a better idea of the various opera- 
tive procedures which had been used in work 
on the pancreas. Professor Macleod informed 
me that Banting felt he would have to depend 
entirely upon me for the translation of articles 
in the French literature. I found, however, that 
when I secured the publications of Hédon 
and other French workers in this field, that 
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Fig. 1—A page from Banting’s notebook. 
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Fig. 2— From Banting’s notebook. 


Banting’s knowledge of French was of the same 
order as my own. We translated these articles 
together and the information secured provided 
a basis for our first attempts to produce the 
diabetic state upon which we wished to study 
the effect of the pancreatic extract. The operat- 
ing facilities, however, were not satisfactory 
during the hot summer months of 1921 and 
we eventually abandoned the Hédon procedure 
of removing the pancreas in two stages and 
adopted a technique, which Banting developed, 
for complete pancreatectomy at one operation. 

The blood sugar estimations, in which the 
Myers and Bailey modification of the Lewis- 
Benedict method were used, ran smoothly 
throughout the investigations but we had some 
preliminary difficulties with the D —N ratio. 
Banting had understood from Professor Macleod 
that the D — N ratio of the completely depan- 
ereatized dog must be 3.65 to 1 before a maxi- 
mum degree of diabetes could be assumed. 
Actually, this ratio is the one which may be 





obtained in phloridzinized animals, but it is 
never exhibited for prolonged periods by the 
completely depancreatized dog. After a great 
deal of discussion of the results of the glucose 
and nitrogen estimations a search of the litera- 
ture revealed the above-mentioned facts and 
Banting was then happy to proceed with the 
injections of extract into animals which had a 
much lower D — N ratio. The results in the 
notebooks show that very definite lowering of 
blood sugar, decrease of sugar excretion, and 
improvement in the general condition of the 
diabetic animals, were secured in July, 1921. 
Even more definite results were obtained in 
August and one of the curves drawn by Banting 
is reproduced here (Fig. 1). 

On August 14, 1921, an experiment was made 
to investigate the effect of what we then con- 
sidered to be an overdose of the extract. The 
blood sugar was lowered from 0.22%—a defi- 
nitely diabetic level—to the hypoglycemic figure 
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Fig. 3—From Banting’s notebook. 
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of 0.06%. <A reproduction of this page from 
the notebook is shown in Fig, 2. A little later 
this experiment was repeated and a note was 
made that the animal with a low blood sugar 
appeared much brighter after the administra- 
tion of glucose. 

We were also interested, at an early phase of 
the study,— August 17, 1921—in the effect of 
whole fresh gland extracts and a page from the 
first notebook (Fig. 3) shows that on this date 
a very definite fall in blood sugar was obtained 


Fig. 4.—Banting and Best with the first dog to be 
kept alive by insulin. 


with an extract made up in Ringer’s solution, 
and with one which had been acidified. The 
alkaline extract apparently did not produce any 
definite effect. It may be noted, however, that 
the figure for the blood sugar before this extract 
was given has been omitted. 

It will be observed in Fig. 3, at the bottom 
of the page, that Banting recorded the fact that 
the steam shovel had arrived for the excavation 
of a basement for the new Anatomy Building. 
There are a number of notations of this type 
throughout the notebooks. 
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Dean Mackenzie, the Acting President of the 
National Research Council, in the course of the 
first Banting Memorial Lecture at the Univer- 
sity of Toronto, referred to Banting’s affection 
for the animals with which we worked. He did 
develop a tremendous attachment for a number 
of dogs. Most of them were trained to put out 
their paw and to hold it steady while samples 
of blood were taken from their veins. Fig. 4 
shows a picture taken on the roof of the Medical 
Building in July, 1921. The dog was the first 
whose life, we felt, had been saved by the ad- 
ministration of insulin. This picture has not 
hitherto been published. The animal did not 
live for a long period as the supply of potent 
extract was inadequate. The first one which 
was kept alive for what was considered an in- 
definite period—some seven weeks—was main- 
tained in excellent condition and probably could 
have been kept alive for many months or years. 

There are some notes in this first book which 
remind me of the fact that the supply of ani- 
mals was not always satisfactory. Suggestions 
have been made by poorly informed authors 
that dogs were appropriated from the street 
with very little ceremony. This is not true, but 
there were occasions when we made a tour 
through various parts of the city and bargained 
with owners of animals. They were paid for 
by funds which we took from our own pockets. 
This money may have come from the sale of 
Banting’s automobile. Neither of us received 
a stipend during the summer of 1921 and for a 
time I used funds which he loaned me. A part 
of this money certainly came from the sale of 
his Ford ear. ; 

These notebooks have brought back many 
other memories—of meals prepared in the night 
over the Bunsen burner, of a minor operation 
performed on a friend balanced precariously on 
the animal operating table, and of the many 
long chats with Banting about what the future 
might hold when unlimited amounts of insulin 
would be available... These and many other 
points may some day be the subject of a more 
detailed reminiscence. 

During the years just before the present war 
Banting and I discussed on several occasions 
the possibility of working together again in a 
research on carbohydrate metabolism. We chose 
the problem and made preliminary arrange- 
ments, but other duties were permitted to inter- 
fere until, with the outbreak of war, it was too 
late to carry out our plans. 
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RECOLLECTIONS OF SIR FREDERICK BANTING* 


By J. B. Couuir, M.D. 


Montreal 


At the request of the Editor of the Journal 
I am very glad indeed to contribute a few 
brief paragraphs, with, more or less, a personal 
note, relating to the late Sir Frederick Banting, 
for publication in this commemoration number. 
In the passing of Fred Banting I lost a col- 
league for whom I had a most profound respect 
and admiration, and also a very dear friend. 
During twenty years it was my privilege to be 
closely associated with him for two periods. 
The first was from 1921 to 1922 and the second 
from 1938 until his death. Our first association 
was entirely fortuitous, and due to the fact that 
we had both come to Toronto to work with 
Professor J. J. R. Macleod. Banting had come 
with a problem, the solution of which was to 
him an all-consuming passion, while I had come 
for further training under a great master. I 
recall quite vividly how greatly impressed I was 
with Banting and his eager enthusiasm for his 
work during those first days of our acquaint- 
ance. This was a great stimulus to one fresh 
from a frontier laboratory, and the many chats 
and discussions which I had with him were a 
source of great pleasure as well as a lasting 
stimulus. His enthusiasm for his work was un- 
bounded, and time was soon to show how 
justified he was in his faith that his problem 
could and must be solved. 

As a humble onlooker during the first few 
months when Banting and Best were carrying 
out the preliminary investigations which estab- 
lished the fact that insulin existed and that 
active extracts containing it could be prepared, 
I derived a great deal of satisfaction. If any- 
one ever lived in the clouds Banting did in those 
days, but this sensation of joy and elation which 
were so rightfully his to experience, could not 
continue uninterrupted. He was living and 
working at such high tension that he was prone 
to be disturbed and to worry over certain mat- 
ters which under more normal circumstances 
would have given him no concern. I recall on 
one occasion finding him in a very depressed 
state over a letter which contained certain 
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criticisms of some of his experiments. Banting 
at this time was satisfied that his results were 
significant, and he was in no humour to accept 
academic criticism, even though kindly given. 
This attitude was not characteristic of him, 
justified as it may have been in view of the 
terrific strain under which he was working, but 
at that time it was in line with his dynamic 
attack on his problem with energy not to be 
dampened by friendly criticism. 

In the early fall of 1921 I was invited by 
Professor Macleod, at Banting’s request, to join 
in the work on the latter’s problem. I shall 
forever owe a deep debt of gratitude for having 
thus been afforded the privilege of becoming 
a co-worker on the insulin project. The prob- 
lems of developing a practical therapeutic agent ° 
for the treatment of diabetes mellitus and the 
working out for the first time of the physiologi- 
cal effects of the pancreatic hormone, were so 
fascinating that one could hope for no more 
interesting problem ever to present itself to a 
group of collaborators for solution. 

The next few months brought many thrills 
intermingled with a few disappointments for 
Banting and his associates. The sensation of 
utter joy and exaltation which follow the un- 
folding for the first time of some new and 
highly important fact is difficult to describe, but 
to experience such is one of the rare privileges 
and rewards of the research worker. Banting 
and his colleagues had many such episodes, and 
I am sure that they have been relived in 
memory many times by all concerned. Banting 
was most generous and unselfish, and enjoyed 
sharing to the full his successes with his 
colleagues. 

From the spring of 1922-to the spring of 
1938 I saw very little of Banting except for 
short periods at infrequent intervals at scien- 
tific meetings, but at some of these an oppor- 
tunity was afforded for the discussion of 
problems of mutual interest. In 1938 I again 


became his colleague as a member of the National 
Research Council, and as such I can testify that 
his contribution to the cause of medical research 
in Canada was outstanding. In the latter years 
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Sir Frederick at his desk. 


of peace he had foreseen with an intuition pos- 
sessed by few the approaching world upheaval, 
and he had taken what steps he could to ensure 
that when war did come facilities for medical 
research along practical lines of assistance to 
the Services,. particularly the R.C.A.F., would 
not be lacking. A complete story of his con- 
tribution along this and similar lines cannot be 
told now, but those in authority can be truly 
thankful that he was at the helm in those days. 

Banting was held in very high regard by all 
members of the Council on account of his out- 
standing personality, his genius in organization, 
insight and leadership. This high esteem in 
which he was held by his fellow members of 
the National Research Council can best be ex- 
pressed in the words of General McNaughton, 
who said in a recent contribution : 

‘“Tn all our work he gave his best, painstaking help 
in the administration of the Council’s manifold activi- 
ties, time freely devoted to other sciences as well as 
medicine, vision and insight and leadership, loyal co- 
operation and unfailing help and generous encourage- 
ment to those who laboured with him in the field of 
scientific research, modesty almost to a fault. He 
will be very greatly missed from his place at our 


Council table. When the dark shadow of war overtook 
Canada and the Empire he came overseas with the 


desire for service again with the forces in the field, 
but at my personal request he gave this up unselfishly 
to undertake the organization of research of far- 
reaching importance to us and which he alone could 
do. It is in the prosecution of this work that he has 
given his life.’’ 


Banting ‘was always mindful of helping 
others, and it was almost a religion with him to 
encourage, stimulate, and assist young research 
workers. He did not believe that young students 
should lightly take up research work, but only 
when they had an impelling urge to do so. 
Banting’s philosophy in regard to this was per- 
haps never expressed better by him than in the 
closing paragraphs of his Cameron Prize Lecture 
to the students of Edinburgh University in 1928. 


‘‘The question may arise in the mind of someone 
present—What may I do? Do not enter upon research 
unless you cannot help it. Ask yourself the ‘why’ of 
every statement that is made and think out your own 
answer. If through your thoughtful work you get a 
worthwhile idea, it will get you. The force of the 
conviction will compel you to forsake all and seek the 
relief of your mind in research work. You can pre- 
pare yourself for work. The paintings of the great 
masters, the compositions of great musicians, the 
sermons of great preachers, the policies of great 
statesmen, and the campaigns of great generals, do 
not spring full bloom from barren rock. Your train- 
ing here is but a preliminary step in preparation for 
your life work. Mackenzie practised thirty years be- 
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fore he wrote his book on the heart. Training is 
required. As Osler says, ‘live in a day-tight com- 
partment, doing each day’s work well’. If you are a 
true student you will be more satisfied with yourself 
when you graduate than you are now. It is not 
within the power of the properly constructed human 
mind to be satisfied. Progress would cease if this 


were the case. The greatest joy in life is to accom- 
plish. It is the getting, not the having. It is the 
giving, not the keeping. 

‘*T am a firm believer in the theory that you can 
do or be anything that you wish in this world, within 
reason, if you are prepared to make the sacrifices, 
think and work hard enough, and long enough.’’ 


THE CONTRIBUTION OF SIR FREDERICK BANTING TO 
SILICOSIS RESEARCH* 


By D. IRWIN 


Toronto 


OME medical discoveries, such as insulin, 

follow quickly the flash of genius that 
creates them. Other advances come only after 
a decade or more of slow laborious experimen- 
tation and require the unselfish leadership 
which has faith in ultimate success and is 
capable of infectious enthusiasm and construc- 
tive criticism in the various aspects of the 
problem. Silicosis was such a problem and Sir 
Frederick Banting was the leader who made 
possible the success that has been achieved. 

In reviewing the progress of silicosis research 
in his department, to frequent visitors, Banting 
always acknowledged that the Professor of 
Mining Engineering in this University, Pro- 
fessor H. E. T. Haultain, was responsible for 
his early interest in the problem. In 1927 
Banting and Professor Haultain were asso- 
ciated, for the first time, while engaged in the 
construction of a high speed centrifuge of new 
design. As Banting always possessed an in- 
satiable curiosity concerning developments in 
fields other than his own, and especially so if 
they were taking place in Canada, many discus- 
sions of the achievements and problems of the 
Ontario mining industry must have taken place 
at odd moments during that year. 

The problem of silicosis undoubtedly was a 
frequent topic of discussion standing as it does 
midway between the mining industry and the 
medical profession. Those familiar with Bant- 
ing can readily imagine the flood of questions. 
Why should the presence of rock dust in the 
lung produce a nodular fibrosis? Which 
mineral or minerals are responsible? Is the 
fibrosis due to the cutting action of the sharp 
edges of the mineral particles in the constantly 
moving lung? If so, why should a chicken’s 
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crop show no fibrosis, as it contains mineral 
grit and does considerable contracting and re- 
laxing? Can silicosis be produced in experi- 
mental animals? What about the lungs of mine 
ponies? What measures can be used to prevent 
silicosis or treat the silicotic? 

During that year Banting’s interest in sili- 
cosis must have been considerable, because, en- 
grossed as he was with his experiments on 
cancer, he began some experiments on silicosis. 
From his reading he knew that silicious dust 
particles were practically insoluble in acid but 
slightly soluble in alkali. This suggested the 
possibility that a slight alkalosis might enable 
the lung to rid itself of silicious dust by the 
process of solution. His first experiments were 
designed to ascertain if the feeding of alkali 
would increase the excretion of silicious ma- 
terial from the body, by way of the kidney. 
The experiments failed to give the desired in- 
formation, as the best chemical methods known 
at that time were not sufficiently sensitive or 
accurate to permit even the measurement of 
comparatively high concentrations of silica in 
the urine. This initial experience impressed 
him with the necessity of developing an 
accurate quantitative method which could be 
used to determine the presence of small 
amounts of silica in body tissues and fluids. 
On his instigation such a method was later de- 
veloped in his department, and has been prob- 
ably the most valuable tool of silicosis research. 

In 1928 Banting decided that silicosis re- 
search should continue and expand as a de- 
partmental problem. As he did not wish to 
divide his efforts between cancer and silicosis 
he encouraged an associate to take on the 
latter while he continued with his work on 
eancer. For the next four years the research 
continued along two lines. It was approached 
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as a pathological problem, in which attempts 
were made to produce the disease in experi- 
mental animals and follow the pathogenesis of 
the lesions. A study of the mechanism of dust 
elimination from the lung was also carried out. 
The second approach to the problem was bio- 
chemical in nature. During this period, indus- 
tries in which silicosis was a problem became 
acquainted with this research work and learned 
of Banting’s interest in silicosis. The next 
phase in the development of the research work 
was a direct outcome of this acquaintanceship 
and the increased facilities for experimental 
work afforded by the new quarters in the 
Banting Institute, to which the department was 
moved in 1930. 

The year 1933 saw the beginning of Banting’s 
greatest contribution to silicosis research. 
Until that year the research work on the prob- 
lem was carried out in Ontario, by the Banting 
and Best Department of Medical Research, the 
mining industry, and the provincial Depart- 
ment of Industrial Hygiene. Each group 
worked independently and there was little or 
no co-operation between groups. That year 
both the McIntyre Porcupine Mines and the 
Ontario Mining Association sent representa- 
tives to discuss the general aspects of the 
problem with Banting. On these occasions the 
departmental members, engaged in silicosis re- 
search, were gathered to meet the representa- 
tives from the mines in his office. He made an 
excellent chairman, saying little himself but 
provoking discussion by encouraging each 
person present to voice his opinions and 
theories on the varied aspects of the problem. 
In those days opinions varied greatly and these 
differences when discussed at length stimulated 
further thought and experimentation. A meet- 
ing would last all day and the following day 
the members would meet in smaller groups to 
continue the discussions, go over experimental 
results, and plan for the future. These early 
meetings gave a pattern for those ahead which 
provided a clearing-house for the interchange 
of ideas and experimental results, and paved 
the way for the hearty and friendly competi- 
tive spirit that since that time has existed 
between the various experimental and clinical 
groups. 

The first two meetings produced immediate 
results. A suggestion made from the McIntyre 
Mine that certain gases present in mine air 
might accelerate the progress of silicosis was 
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investigated experimentally as a joint effort. 
Three members of the department were then 
sent to visit the McIntyre Mine, with instruc- 
tions from Banting to ‘‘feel, taste and smell 
the dust that produces silicosis’’. Liberal 
financial assistance, to support the increased 
tempo of departmental research, came from the 
mining industry at that time and continues to 
the present. This liaison stimulated silicosis 
research to the mutual benefit of both the de- 
partment and the mining industry. The faci- 
lities of the laboratory were made available to 
the industry and the practical experience of 
those in the industry guided and moderated the 
theories that were formed in the department. 

Banting had subdivided his department into 
groups capable of exploring new approaches to 
medical problems through the basic channels of 
chemistry, pathology, physiology and physics. 
Such an arrangement aided in solving many 
problems in silicosis research that overlapped 
from one basic channel to another. At least 
seventy-five persons would necessarily be men- 
tioned if the names of those contributing to 
the different aspects of the problem during the 
next few years were given, Space does not 
permit such enumeration but the main problems 
can be given brief mention. New light was 
thrown on the mechanisms by which the lung 
retained and eliminated dust. Considerable 
attention was paid to the dust present in mine 
air. Improved methods were developed to 
measure the concentration and identify the 
components of dust. New knowledge was 
gained from a study of the tissue reaction pro- 
duced by minerals known to be in mine air dust 
when present as individual minerals and in 
combination with each other. The various 
stages of silicotic fibrosis were studied in 
human and animal lungs. The distribution and 
metabolism of silica and silicates in experi- 
mental animals and silicotic and non-silicotic 
individuals added fresh knowledge to the 
subject. Joint researches were carried out 
with other university departments, especially 
Physics and Mineralogy. In all these facets of 
the problem Banting counselled and stimulated 
the workers and facilitated their research in 
every way possible. ; 

By 1936 it had become evident that of all 
the many minerals known to be present in 
Ontario mine dusts, silica alone was capable of 
producing fibrosis in the lung. The fibrosis 
was not the result of the physical action of the 
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sharp silica particles, but was caused by silicic 
acid formed when the silica particles dissolved 
in the tissue fluid. Obviously, the disease could 
be prevented either by preventing silica dust 
from entering the lung or, if present, prevent- 
ing the formation of silicic acid. Although the 
mining industry had made great strides in 
diminishing the amount of silica dust in the 
mine air, it was thought that the irreducible 
minimal concentration, present under practical 
working conditions, still presented an indus- 
trial hazard. On this account special attention 
was paid to an investigation of antidotal dusts 
that might be deposited in the lung with the 
silica and in some way prevent the formation 
of silicie acid. 

The search for an antidotal dust was carried 
out as a joint effort between the department 
and the McIntyre Mine. After several failures 
it was discovered at the mine that, in vitro, 
metallic aluminum powder prevented silica 
from passing into solution as silicic acid. 
Animal experiments carried out by the same 
investigators showed that aluminum dust in all 
probability acted in a similar manner in the 
lung. These startling findings led to extensive 
elaboration of this work in the department. 
The experiments not only confirmed the work 
done at the mine but showed that in animals 
aluminum dust was an effective treatment in 
established silicosis. The mechanism by which 
aluminum exerts its antidotal action was also 
revealed. 

Banting was one of the first to urge the im- 
mediate clinical trial of aluminum dust as a 
prophylactic and therapeutic measure in sili- 
eosis. A clinical trial of the effectiveness of 
aluminum therapy was soon under way at the 
McIntyre Mine. This was facilitated by the 
development, in the department, of a mill to 
produce and disperse the finely particulate 
metallic aluminum dust necessary for such a 
clinical application. Banting followed with 
ereat interest the frequent reports of the 
favourable results that surpassed even those 
anticipated from the animal experiments. One 
regret that he carried on his last journey was 
his inability to be present at a conference to be 
held in Timmins during his absence to discuss 
advances in the clinical application of alumi- 
num in silicosis. 

Although thoroughly conversant with all the 
details of the experiments under way in the 
department, he conducted little silicosis research 








himself. He compared his réle, in this problem, 
to that of ‘‘a catalyst which accelerates a re- 
action without taking part in it’’. On this 
account he rarely mentioned silicosis in a publie 
address or scientific paper for fear that people 
might assume he had carried out the work with 
‘*his own two hands’’. Any reference he made 
to the work of others was only made after he 
had consulted them and their names were 
always associated with the work mentioned. 
When the first report on the prevention of 
silicosis by metallic aluminum was ready for 
presentation to a special meeting of the Toronto 
Academy of Medicine the authors requested 
Banting to honour them by presenting the 
paper. He was adamant in his refusal, explain- 
ing his stand on the grounds that he had never 
in the past, nor would in the future, report for 
the first time the original findings of others. 

Those closely associated with Banting know 
that he appreciated and enjoyed being able to 
offer leadership in the silicosis research and 
that he secretly felt honoured by the unanimous 
acceptance of his leadership. He was approach- 
able, to a fault, by all who wished to discuss 
silicosis.research or suggest a new idea on the 
subject. He especially enjoyed meeting the 
members of the mining industry and on several 
occasions visited the mines. One of his most 
valued possessions was a souvenir of a visit to 
the Hollinger Mine in the form of a piece of 
quartz containing a heavy deposit of gold. He 
felt he was not justified in retaining the entire 
sample, so he had it cut and presented one half 
to the Royal Ontario Museum. Dr. Banting 
was honoured by Fellowship in the Royal 
Society of London and his leadership in silicosis 
research played an important part in this 
award. 

Something of Banting’s philosophy of life 
ean be gleaned from his admiration for, and 
attempts to emulate his old preceptor, the late 
Dr. C. L. Starr, the former professor of surgery 
in ‘this university. Sir Frederick regarded the 
young surgeons developed by his professor as 
the greatest monument to Dr. Starr’s memory. 
Banting’s interest in, and encouragement of 
research-minded young people was his idea of 
handing on the torch given to him by Dr. Starr. 
The broad base of such a monument to his 
memory has been laid by the achievements of 
those who enjoyed the privilege of association 
with him; the ultimate proportions of the 
monument rest with those left to carry on. 
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CHEMICAL EXAMINATION OF ROYAL JELLY* 


By Couin C. Lucas 


Banting and Best Department of Medical Research, University of Toronto 


‘THE nature of ‘‘royal jelly’’ had for many 
years interested and tantalized the late Sir 
Frederick Banting. It was in 1930 that the 
writer was first treated to an enthusiastic ac- 
count in Dr. Banting’s provocative and stimu- 
lating manner of some established facts and 
some of his fancies concerning the life history 
of the honey bee. While the social organization 
in the hive excited his wonder and admiration, 
it was the peculiar nutritional properties of the 
food given by the nurse bees to the developing 
queen bee which particularly intrigued him. 
My own interest was aroused as he recounted 
the pertinent facts. A colony of bees consists 
of one queen, several hundred drones or males 
and from 25,000 to 100,000 worker bees, sexu- 
ally undeveloped females. This large number 
of workers are all the daughters of one queen. 
As the bees die off constantly she may, during 
the whole season, become the mother of a quarter 
of a million bees. At the height of the season, 
queens have been known to lay more than 2,000 
eges (over their own weight in eggs) in one 
day. Two types of eggs are laid by the queen: 
(1) unfertilized eggs which give rise only to 
drones (male bees), and (2) fertile eggs which 
give rise to females, either workers or queens. 
By grafting young larve it has been proved 
that a nutritional difference determines whether 
a fertile egg is to become a worker or a highly 
specialized egg-laying organism, the queen. 
All female larve are fed on ‘‘royal jelly’’— 
a thick, milky material, generally believed to be 
a secretion of the pharyngeal glands of the 
nurse bees (young workers)—for the first two 
or three days after hatching, and during this 
period their anatomical development is similar. 
Only the queen continues to receive this special 
diet. Any larva from a fertile egg, if given 
royal jelly throughout its larval period, de- 
velops sexually so that it becomes a perfect or 
true female bee, or what is called a queen; 
otherwise, the larva develops into a sexually 
immature worker. Although the queen is con- 
siderably larger she is structurally much the 
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same as the workers but with these important 
differences: the pollen-gathering apparatus re- 
mains undeveloped, while the spermotheca and 
ovaries are highly developed and the mouth 
parts and sting are modified. The fact that this 
remarkable anatomical and physiological differ- 
entiation of the female larva is dependent upon 
diet indicates the importance of royal jelly as 
a nutriment. 

Dr. Banting spoke of his intention to initiate 
studies on the chemical nature of royal jelly, its 
enzymes, vitamins and any other physiologically 
active principles, and to see whether it would 
affect other insects and how it would influence 
young mammals. An invitation was extended 
to the writer to collaborate in such an investi- 
gation, but acceptance of this tempting offer 
was impossible at the time. Royal jelly was 
again discussed when in 1934 I accepted a full- 
time appointment under Dr. Banting at the 
University of Toronto, but chemical problems 
related to other departmental projects always 
seemed to obtrude themselves and force post- 
ponement of the royal jelly study. In 1938, 
however, an actual start on this work was finally 
made as the result of a visit from Mr. Gordon 
F. Townsend, then a recent graduate from the 
Ontario Agricultural College, now Provincial 
Apiarist for Ontario. Mr. Townsend expressed 
a desire to investigate royal jelly. Sir Frederick 
at once offered him a Fellowship to work on 
this problem under the writer. Collection of 
royal jelly commenced immediately and in Sep- 
tember the chemical examination was begun. 
Banting was by this time too occupied with 
the organization of the Associate Committees of 
Medical Research and of Aviation Medical Re- 
search of the National Research Council to take 
any active part in the study, but his continued 
interest and enthusiasm in the problem proved 
most stimulating and his occasional pungent 
criticism was an invaluable corrective. The 
bulk of the actual work was done by Mr. 
Townsend. 

A review of the literature revealed that only 
a very limited amount of work had been done 
on the chemical nature of royal jelly. Three 
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papers’ * * giving proximate analyses (moisture, 
fat, carbohydrate, protein and ash) of the food 
of worker and queen larve, revealed that dur- 
ing the first three days after hatching of the 
egg the food of all female larve is similar, but 
that the diet of the worker larve is changed 
about the third day to one richer in carbo- 
hydrate material (honey and pollen). The 
presence of vitamin E in royal jelly was re- 
ported,* but Mason and Melampy’° conclusively 
established the absence of detectable quantities 
of this vitamin, a finding soon thrice con- 
firmed.® **® Some nutritional factor other than 
vitamin E is responsible for the astonishing sex- 
differentiating property of royal jelly. 

Collection of sufficient royal jelly for the in- 
vestigation was a matter of some difficulty be- 
cause normally one finds only a very few queen 
cells per hive and the amount of material per 
cell is very small—from 30 to 120 mgm., a large 
part of which is water. Through the kind help 
of the Dominion Apiarist, Mr. C. C. Gooderham, 
and the Provincial Apiarist for Ontario, Dr. E. 
J. Dyce, the co-operation of hundreds of bee- 
keepers was obtained, enabling us to get nearly 
100 grm. of erude royal jelly. We wish to 
express here our appreciation of the invaluable 
service rendered by these remote and often un- 
known but most essential collaborators. 

The royal jelly was collected from the bottom 
of queen cells containing larve two to three 
days old. The queen cell was cut from the 
frame, the larva removed, and the jelly squeezed 
out. The small individual samples from any 
one area were pooled and kept tightly sealed in 
a refrigerator at about 0° until all the available 
material had been collected. Royal jelly from 
different parts of Ontario was kept separate. 


ANALYSIS 


Moisture.—Each sample was weighed, smeared 
on a glass plate and dried over calcium chloride. 
It was then seraped off, powdered, screened and 
brought to complete dryness over phosphorus 
pentoxide in vacuo, at room temperature, a pro- 
cess which took approximately: six weeks. The 
various samples of royal jelly, as received in 
1938, were found to vary in moisture content 
from 45 to 65% ; samples collected in 1939, 1940 
and 1941 showed a similar range in moisture 
content, the over-all average being about 60%. 
The large and variable moisture content led us 
to report all subsequent analytical data on a 
moisture-free basis. 
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It is important to note that during this dry- 
ing process volatile components may be lost, 
including those which easily sublimate (such as, 
for example, the well-known menthol, thymol, 
camphor, vanillin, ete.). Although there is no 
reason to suspect the presence of any of the 
particular compounds mentioned as examples, 
there is some evidence which does suggest the 
loss of a _ physiologically active component 
during such a drying process. 

Ash.—Small samples of the dried royal jelly 
were ashed in a muffle furnace at 900° C. The 
ash content varied from 2.0 to 2.5%. It con- 
tained calcium and phosphorus. Tests for 
chloride and sulphate were negative. 

The preliminary fractionation performed by 
Mr. Townsend separated the royal jelly into 
four main fractions: (1) ether-soluble material; 
(2) water-soluble and dialyzable; (3) water 
soluble, non-dialyzable and (4) water-insoluble: 
Attempts were then made to separate and 
identify the individual components of thése 
fractions. 

Fraction 1.—Exhaustive extraction with dry, 
freshly distilled ether removed in different 
samples from 12 to 16% of the dry royal jelly. 
This ether-soluble material, described by pre- 
vious workers as ‘‘fat’’, was found to contain 
no more than traces of glycerides, phospholipids, 
sterols and waxes, the usual components of 
natural fats. It is a cream-coloured, semi- 
crystalline solid of waxy consistency, with a 
faint flowery to spicy odour, containing 0.07% 
phosphorus and 0.3% nitrogen. 

By redissolving this fraction in ether and 
shaking repeatedly with a dilute solution of 
sodium hydroxide free acids and phenols were 
removed. These together accounted for about 
90% of the ether-soluble material. The neutral 
substances remaining in the ether were frac- 
tionated by coneentrating the solution to a small 
volume and pouring into acetone. <A _ small 
precipitate, amounting in different samples to 
from 0.6 to 6% of the original ether-soluble 
material, proved to be mostly wax. The varia- 
tions were due mainly to the variable quantity 
of beeswax which unavoidably got into the royal 
jelly during its collection. By dissolving the 
acetone-insoluble mixture in a very small volume 
of ether and pouring the solution into about 
five volumes of cold absolute alcohol the bees- 
wax was precipitated and the phospholipids re- 
mained in solution. Phospholipid varied from 
0.3 to 0.5% of the original ether-soluble ma- 
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terial. The acetone-soluble portion, 7.e. the real 
‘*fat’’ fraction, accounted for from 3.3 to 6.3% 
of Fraction 1, 7.e. from 0.5 to 0.7% of the dried 
royal jelly. This glyceride fraction gave a 
strongly positive Liebermann-Burchard reac- 
tion, indicating the presence of sterols, probably 
cholesterol, although not definitely identified as 
such. 

The acids and phenols which were removed 
from the original solution with alkali have not 
yet been definitely identified. Mr. Townsend 
treated the alkaline solution with carbon dioxide 
to liberate phenols, which were extracted with 
ether and amounted to from 4 to 10% of Frac- 
tion 1. Fractional crystallization of the phenolic 
materials from aqueous alcohol gave a substance 
melting at 69°, but which has not yet been 
analyzed. 

From the alkaline aqueous solution, now free 
of phenols, an acid was obtained which made 
up the bulk of Fraction 1. This was set free with 
sulphuric acid, extracted with ether, fractional- 
ly crystallized from aqueous acetone and then 
from aqueous alcohol, and obtained as a semi- 
crystalline, waxy solid which softened at 45° 
and melted at 56 to 58°. It did not contain nitro- 
gen, sulphur or phosphorus and analyzed thus, 

= 64.23, 64.12%; H — 9.48, 9.63%, in fair 
agreement with the formula C,,H,,0, (caleu- 
lated C = 64.45%, H = 9.68%, mol. wt. 186). 
By titration the equivalent weight was found to 
be 178. The presence of an alcoholic hydroxyl 
group was shown by the formation of a erystal- 
line phenylurethane upon treatment with phenyl 
isocyanate. .The acid is optically inactive. The 
compound has not yet received further chemical 
examination. 

Fraction 2.—The ether-extracted dried royal 
jelly was suspended in a small volume of water 
and dialyzed in tubes of viscose sausage casings. 
The outer solution was changed at first about 
every two hours, later every twelve hours, until 
no more dialyzable material could be detected 
(four days). The external solutions, as soon as 
obtained, were concentrated in vacuo and the 
syrupy residue was left in a vacuum desiccator 
over phosphorus pentoxide until at constant 
weight. The toffee-like residue, accounting for 
about 55% of the dried royal jelly, contained 
1.2% nitrogen, 0.37% inorganic phosphorus and 
0.82% total phosphorus. The ash residue was 
3.4%. 

Reducing sugars were found to account for 
about one-half of Fraction 2. By a quantita- 
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tive differential fermentation (for which we are 
indebted to Dr. T. F. Nicholson of the Depart- 
ment of Pathological Chemistry, University of 
Toronto) it was found that these consisted of 
fructose, glucose and non-fermentable matter in 
the ratio 9:7:1. About 20% of Fraction 2 con- 
sists of a complex acid (possibly an aldobionic 
acid) which has not yet been isolated in pure 
form. Part, but not all, of the nitrogen could 
be precipitated with phosphotungstie acid in 
5% sulphurie acid. These nitrogenous com- 
pounds have not as yet been studied. 

Fraction 3—The contents of the dialyzer 
were centrifuged and the slightly opalescent 
supernatant liquid was filtered. The filtrate 
was taken to dryness in vacuo and brought to 
constant weight over phosphorus pentoxide. 
The residue gave a positive biuret test, and 
qualitative tests for tryptophane, tyrosine, 
cystine, arginine and histidine were positive. 
This water-soluble protein, accounting for 15 to 
20% of the dried royal jelly, contains 15.08% 
nitrogen (on a moisture- and ash-free basis). 
A portion was hydrolyzed by boiling with strong 
hydrochlorie acid for twelve hours and a con- 
ventional nitrogen distribution was determined : 
melanin-N accounted for less than 1% of the 
total N, ammonia-N 13%, dicarboxylic acid-N 
10%, basic-N 21%, mono-amino acid-N 35%, 
non-amino-N 20%. 

Fraction 4.—The residue in the centrifuge 
tube (see Fraction 3 above) was insoluble not 
only in water but also in dilute salt solution, 
dilute hydrochloric acid, dilute and absolute 
aleohol. After washing it with these solvents 
and with ether it was dried and found to ac- 
eount for about 15% of the dried royal jelly. 
It gives typical protein reactions and resembles 
easein in that it is soluble only in alkaline 
solutions (e.g., 0.5% sodium carbonate) and 
contains phosphorus (0.16%) as well as nitro- 
gen (13.4%) and sulphur. It gives positive 
colour tests for tyrosine, tryptophane and 
arginine. 

A few preliminary nutritional studies were 
undertaken while the chemical fractionation 
was proceeding. Fruit flies and young female 
rats were used as test objects because it has 
proved very difficult to raise bee larve under 
artificial conditions without the care of the 
nurse bees (cf. von Rhein®). Freshly collected 
royal jelly added to an adequate basal diet 
eaused the Drosophila larve to reach sexual 
maturity earlier than did the control flies and 





Nov. 1942 | Lucas: 


RoyAL JELLY 


409 





increased notably (up to 60%) the number of 
eggs laid by the females. An ether extract of 
some dried royal jelly (about a year old) was 
practically inactive, as was the extracted resi- 
due. The active substance may have been 
volatilized during the drying process or de- 
stroyed by oxidation. 

When our work had reached about this stage 
Heyl*® reported that dilute sodium hydroxide 
extracts or aqueous pyridine extracts of royal 
jelly, when injected subcutaneously for five 
days into 21-day old female rats, caused an 
increase in the follicular activity of the ovaries. 

Melampy and Stanley," using acetone-dried 
royal jelly, failed to confirm this finding, but it 
should be noted that the use of such a solvent 
to remove water would also remove the types 
of compounds likely to possess gonadotropie ac- 
tivity (sterols, phenols, acids, esters, glycerides, 
ete.). 

The acid which we had isolated from Fraction 
1 was given subcutaneously to 21-day old female 
rats for five days, but no distinct gonadotropic 
effect was observed, even in a group receiving 
as much as 20 mgm, per day, equivalent to 
about 600 mgm. daily of the fresh royal jelly. 

Changes in world conditions had by this time 
so altered the research program in the Depart- 
ment that the work had to be temporarily dis- 
continued, but before his untimely death 
Banting had at least some knowledge of the 
composition of this peculiar ‘‘food’’ which had 
for so long aroused his interest. 

To complete the record it might be added that 
Melampy and Jones’? have recently published 
proximate analyses of royal jelly collected in 
Louisiana, U.S.A. The average values, based 


on wet weight were: moisture 66%, ash 0.82%, 
protein 12.34%, total lipids 5.46%, total reduc- 
ing substances 12.49%, undetermined 2.84%. 
Vitamin A could not be detected, vitamin B, 
was present (1-1.5 I.U. per grm.), but little if 
any vitamin C was found, Haydak and Palmer™ 
found about 3 y of vitamin B, (thiamine chlo- 
ride) per grm. of fresh royal jelly. Pearson 
and Burgin" report that fresh royal jelly con- 
tains more pantothenic acid than any other 
known material. Mr. Townsend noted that 
synthetic diets containing royal jelly did not 
putrefy in warm weather as did the ordinary 
diets fed the flies. Melampy and McCleskey*® 
isolated from royal jelly a heat-stable crystal- 
line product, soluble in aleohol and acetone, 
which had very noticeable bactericidal proper- 
ties towards Staph. aureus and B. metiens. 
The action is greater at pH 4.5 than at 6.0. 
It may be the same compound as the acid melt- 
ing at 56 to 58° isolated by Mr. Townsend.*® 1” 
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LACTATION IN WOMEN* 


By Mavis GUNTHER, M.A., M.B., B.CuH.(CANTAB. ) 


Department of Obstetrics and Gynzxcology, University of Toronto 


HROUGH the provisions of the Banting 

Research Foundation, research in the clinical 
aspects and physiology of lactation has been 
carried out during the past two years. The 
purpose of the research was to determine what 
proportion of mothers nurse their babies, to 
discover when and why they wean and to ascer- 
tain what processes underlie failure. At the 
same time an opportunity arose to consider 
human lactation in the light of recent physio- 
logical studies against a background of general 
practice as well as of personal experience of 
suckling. It is hoped that more detailed de- 
scriptions of the research, which is still in pro- 
gress, will be published later. The following is 
an account of lactation written from the view- 
point of the results obtained. 

It has been recognized for some time that 
both the development and activity of the mam- 
mary gland are dependent on hormonal control. 
Although great progress has been made in 
analyzing the processes involved, the picture is 
far from complete and our knowledge has so 
far added little to the clinical management of 
lactation except to give us a method of bringing 
it speedily to an end. Nevertheless, the ad- 
vanees in the knowledge of the physiology of 
hormones, when taken in conjunction with a 
detailed study of the processes of milk secretion, 
ean give us a scientific basis for the manage- 
ment of breast feeding. 

The response of the mammary gland to preg- 
nancy, which occurs sufficiently promptly to be 
noticeable to the patient often before a men- 
strual period has been missed, is believed to be 
largely due to the action of estrogens. Similar 
changes in the breast can be induced in virgin 
animals and even in males by estrogens. The 
estrogenic substances have a local action’ 
presumably, as the glands of one side of an 
animal can be made to enlarge without affecting 
those of the other side, if the hormone is drop- 
ped on in suitable doses. The ovary and the 
placenta are thought to be the sources of the 
large amounts’ of estrogens produced during 
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pregnancy and causing the breast enlargement. 
The response of the breast is more noticeable in 
first pregnancies. If this difference is in fact 
a difference in the response of the cells, it would 
be interesting to know what are the factors 
which alter the influence of a growth-promoting 
hormone on breast cells. 

Progesterone also probably plays a part in 
the development of the breast during preg- 
naney, for in experiment it has a synergistic 
action with estrogens, causing disproportion- 
ately greater proliferation than the same dose 
of either hormone given alone. There was for 
a while some doubt whether progesterone was 
necessarily involved, as the proliferation of the 
breast tissue could be obtained in spayed ani- 
mals. More recently a source of progesterone 
has been recognized in the adrenal gland,” so 
that even in the ovariectomized animal the hor- 
mone may be there and active. 

Turner® and his co-workers have put forward 
evidence that a mammogenic hormone secreted 
by the anterior lobe of the pituitary is neces- 
sary for the complete development of the mam- 
mary gland, because the response to estrogenic 
hormone and progesterone is incomplete in 
the absence of the pituitary. Proof of this 
hypothesis is still withheld because of the 
difficulty of excluding the other effects of 
hypophysectomy. 

Small drops of clear or milk-like secretion can 
usually be obtained from the breast throughout 
all but the very earliest period of pregnancy, 
although the secretion of larger quantities is 
rare except in women who have lactated before. 
After delivery, the secretion gradually increases 
and its character changes, so that true milk 
secretion becomes fairly copious some time be- 
tween the second and sixth day. The day on 
which the milk ‘‘comes in’’ varies considerably, 
being apparently a day later after a woman’s 
first than after her subsequent deliveries. Usu- 
ally, the great increase in amount of secretion 
which is recognized as the milk ‘‘coming in’”’ 
happens with the change of type of seeretion 
from colostrum to milk, although this is not 
necessarily so. Occasionally, women can be ob- 
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served to secrete copious quantities of almost 
clear fluid on the fourth, fifth and sixth days 
of the puerperium before true milk appears. 
We do not know what causes the change of type 
of secretion or what physiological purpose the 
colostrum serves; it apparently differs from 
milk in that it does not block the ducts if left 
stagnant in them over long periods. 

The hormonal control of the initiation and 
maintenance of lactation has aroused much in- 
terest. There is abundant evidence that. secre- 
tion of the anterior lobe of the pituitary is 
necessary for maintenance at least, for lactation 
fails rapidly and completely after hypophysec- 
tomy and in several species does not occur at 
all if hypophysectomy is performed during 
pregnancy. Stricker and Grueter* showed that 
aqueous extracts of the anterior lobe would 
initiate lactation in ovariectomized pseudo- 
pregnant rabbits, and crude extracts were found 
to be capable of initiating and maintaining lac- 
tation in hypophysectomized animals. The 
search for the factor responsible has been great- 
ly aided by Riddle’s observation that lactogenic 
pituitary extracts also stimulate the crop gland 
of the pigeon, a fact which has provided a 
method of assay and a guide in purification. 
This hormone is variously called prolactin, 
galactin, and mammotropin. For a while there 
seemed to be a discrepancy, as the purified ex- 
tracts of prolactin would not initiate or main- 
tain lactation after hypophysectomy, although 
they were active in the intact animal. It was 
found that if adrenocortical extract were given 
as well,® ° the purified prolactin was active even 
after hypophysectomy. 

Prolactin, then, or some closely allied hor- 
mone, has come to be recognized as one neces- 
sary factor in milk ,production. The question 
then arises, what events in parturition are the 
ehanges which allow or stimulate lactation? 
Various suggestions have been made to answer 
it; one is that the withdrawal of a source of 
supply of estrogens which occurs with the 
delivery of the placenta, allows secretion of 
prolactin by the pituitary, assuming, that is, 
that its secretion has been depressed by the 
increased cestrogens of pregnancy; or the high 
concentration of cestrogens might have inhibited 
the response of the mammary tissue to prolactin 
and its reduction would remove the inhibition. 
Folley,’ to whose review the author is much in- 
debted, considers that greater quantities of 
cestrogens are required to inhibit lactation ex- 
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perimentally than are likely to be available 
during pregnancy, and indeed lactation is not 
inhibited by pregnancy. Other explanations 
such as those depending on the effects of the 
emptying of the uterus have been made difficult 
by considering experimental and clinical extra- 
uterine pregnancy. Again, in the pig, the secre- 
tion of milk apparently starts just before de- 
The mechanism causing the initiation 
is, therefore, not understood, but the fact of 
the inhibition of secretion by estrogenic sub- 
stanees is firmly accepted. 

The secretion of milk consists of two pro- 
cesses, a continuous one by the alveolar cells 
into the lumen of the alveoli and the ducts, and 
an intermittent removal from the gland. The 
latter may be partly effected by milking only, 
but is usually actively assisted by contractile 
elements in the breast. In the past, the rise of 
pressure at the time of expulsion has been 
thought to be due to sudden increase in the rate 
of secretion. Even De Lee® states ‘‘Only a small 
part of the milk is formed before nursing, most 
being made while the child is sucking. The dis- 
tension of the glands is due to swelling of the 
glands and lymphatic engorgement... . .’’ 
Hammond,° however, who has presented the evi- 
dence in favour of continuous secretion, points 
out that the work of Gaines and Sanmann’® and 
Gowan and Tobey shows that more milk even 
than that which is normally obtained at a milk- 
ing is already present in a cow’s udder before 
milking begins. In those experiments the esti- 
mates of the amount of milk in the udder were 
made from the lactose content and compared 
with the previous milking record. The micro- 


‘scopic appearance of the lactating gland in cows 


and humans is also in agreement with continu- 
ous secretion, and so are clinical observations. 
In women, the continuous filling up of the 
breasts allows an observer’s hand to assess 
fairly closely how much milk the baby can get 
on nursing at that time. Further, the amount 
of milk obtainable varies according to the time 
since the breast was last emptied; during the 
first hours the amount and the time are approxi- 
mately proportional. 

The continuous secretion of milk implies at 
least one limiting mechanism which adapts the 
quantitative output to the child’s needs. This, 
from the clinical point of view, is very impor- 
tant, for it comes quickly into action and the 
restoration of the rate once it has been reduced 
is often hard to accomplish. The amounts of 
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milk obtainable under various circumstances 
Show how soon the limiting mechanism comes 
into play and how effective it is. The daily 
output at the end of the first week is commonly 
15 to 18 ounces; and yet if nursing is discon- 
tinued and the breasts pumped to relieve the 
intense engorgement at any time during the 
next 24 hours, the breasts being of medium size, 
they rarely yield more than 8 to 10 ounces; the 
limiting mechanism prevents even a day’s sup- 
ply from being available and presumably comes 
into action well within 24 hours. 

What process limits the output? Whether 
it is inhibition of secretion or resorption or 
localized retention is at present unknown. Most 
probably the first two processes at least are in- 
volved, since less milk is usually obtained by 
pumping 24 hours after the last emptying than 
would be got 8 hours after. The ash content 
of the milk has been found to increase with 
delay in emptying, a fact also in favour of re- 
sorption. Hammond has put forward the view 
that it is the pressure within the ducts which 
limits the secretion in cows. The time-honoured 
and widespread use of the tight binder to reduce 
secretion in women is in agreement with this 
and one has the impression that the tensely en- 
gorged small breast fails more quickly than a 
large, more flaccid one, if left unrelieved. The 
breast in the first few days of activity also seems 
to be much more sensitive to the limiting 
mechanism than it is after months of lactation. 
It is impossible to say whether this difference 
is due to anatomical changes—to an increased 
duct capacity resulting from prolonged lactation 
and acting as a receptacle relieving alveolar 
pressure. The opportunities for studying the 
anatomy of the lactating breast have so far been 
too few for investigation of this point, but such 
changes have been described in the cow. 

The probability of this duct change occurring 
in women tempts one to speculate, incidentally, 
whether the comparative ease with which sec- 
ond and subsequent babies are nursed is due not 
only to greater experience on the mother’s 
part but also to anatomical differences, larger 
ducts making nursing easier. Preliminary at- 
tempts to show the influence of pressure were 
made by trying to reduce the secretion by tight 
binders on two very vigorous patients who were 
still nursing regularly and copiously and who 
wanted to wean their babies. These attempts 
failed dismally and more exact observations 
have not yet been made. Despite these failures, 
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the impression remains that pressure reduces 
secretion, the effectiveness depending on the 
individual, and even tight brassieres interfere 
with lactation in some women and are ap- 
parently the reason why some lose their milk 
on getting up. 

Whatever the mechanism which limits secre- 
tion when the breasts are full, a period of not 
emptying reduces secretion very rapidly and, 
when once reduced, the rate depends on the de- 
mands made on the breast and its response to 
those demands. If in a patient whose breasts 
have been emptied at regular intervals either 
by the baby or by a pump, the routine is 
suddenly changed to emptying once in 24 hours, 
the amount of milk obtained after the first 
24-hour interval is usually only as much 
as was obtained in 4 hours previously. In the 
subsequent 24-hour intervals the output usually 
declines gradually. If four-hourly feeding is 
restored after one 24-hour interval, the first 
emptying yields about the same as was obtained 
4-hourly before, as stated above, but after that 
much smaller quantities are obtained. The 
instance cited of leaving the breast unrelieved 
for 24 hours is more obvious than those gen- 


erally found in clinical work, but the same rapid 
accommodation of the breast’s available output 
to a reduction in the amount withdrawn can 
frequently be seen. The difficulties of working 
up a secretion, once it had become inadequate, 


are commonplace. It is for these reasons that 
one should look on each ounce of artificial feed- 
ing given as so much taken off the baby’s demand 
from the mother and so much reducing the rate 
of secretion, If a feeding at 2 a.m. is considered 
necessary and if, in order to give the mother 
rest, the baby is fed in the nursery, it would 
seem logical to insist that, once the milk has 
come in, as much extra milk should be drawn 
from the breasts by manual expression by day 
as is given to the baby at night. As a general 
rule, however, night feedings are unnecessary 
and only increase the difficulties the mother has 
when she gets home in making the child quiet 
enough at night to suit her neighbours. 

A fashion has grown up of nursing a baby 
on one breast only at each feeding. It seems to 
have been adopted with some idea that better 
emptying of the one breast would be achieved 
that way and that the baby would obtain 
ereamier milk. As milk is secreted continuously, 
there is a fallacy in the argument about better 
emptying and even if better emptying were ob- 
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tained one would expect the resulting stimula- 
tion of secretion to be annulled by doubling the 
period in which milk is accumulating. The 
underlying theory seems to be unsound and 
takes no account of the limiting mechanism. 
In practice the women find it uncomfortable. 

As secretion is so soon reduced by persistent 
engorgement of the breast there should be no 
delay between the times of the milk coming in 
and of the child taking the breast well. One 
feed missed is a set-back in lactation. For this 
reason, the child should be brought to the 
mother and put to the breast within the first 12 
hours unless the mother’s condition contra- 
indicates it, and for the next one or two days 
at eight-hourly intervals. Until there is ample 
secretion for the baby to swallow, he should be 
allowed to stay on the nipple only two minutes; 
a longer time is likely to cause soreness of the 
nipple and thus interfere with nursing when 
the milk comes in. These brief periods of suck- 
ing should be regarded as important practices, 
for the reflexes which enable the child to take 
the breast are very rapidly conditioned. The 
parallelism with Pavlov’s initial experiments on 
dogs is striking, especially that in which the 
dog’s first response to conditions leading up to 
feeding is completely inhibited by repeating the 
conditions with. denial of the food, the dog 
being fed under other circumstances, In the 
same way apparently if a baby is brought to 
the mother regularly at feeding time but is un- 
able to get on the breast, and is then taken to 
the nursery to be fed by a different technique, 
not only is the nursing failing on that occasion 
but an inhibition of the reflexes which lead the 
child to the breast is being built up. The in- 
hibition can presumably be heightened by bring- 
ing the baby to the mother with a blocked nose 
or by letting the breast obstruct its breathing. 
In practice, if the breast is of an easy type and 
the baby a good taker, little trouble is en- 
countered if the child does not get on the breast 
in the first days; conversely, when the breast 
is difficult or the child a poor taker, more effort 
is needed to make the child nurse for little 
return and yet it is in these cases that repeated 
failure to nurse and repeated bottle feeding 
lead to the troublesome inhibition. 

The baby gets the milk from the breast by 
three processes: by the milking action of the 
jaws and tongue, by expulsion from within the 
breast and by suction. Of these three, suction 
is definitely the least important. This can 
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easily be seen by watching a breast pump. It 
acts almost entirely by virtue of the to-and-fro 
movement and steady suction is of little avail. 
The milking action is, of course, carried out by 
the rhythmical movement of the jaws and the 
lashing action of the tongue. When the breast 
is being milked by hand, very little milk is 
obtained unless the compression is applied to 
the duets subjacent to the nipple at a depth 
equal to the radius of the areola. It seems that 
the size of the areola is related to the under- 
lying anatomy and that the ampulle on the lacti- 
ferous tubules are arranged at a distance from 
the nipple equal to the radius of the areola. 
Although, again, lack of material has prevented 
anatomical confirmation, there is no doubt about 
the greater effectiveness of compressing the 
breast at the margin of the areola than nearer 
the nipple. This point has been emphasized 
because so many mothers look on the nipple as 
the knob for the baby to take hold of and do 
not recognize that the baby should take the 
whole of the areola into its mouth, or at least 
as much as possible. 

The expulsion of the milk is part of a subtle 
mechanism which Hammond® considers to be 
erectile in cows. The process is apparently 
similar in humans, although one can observe 
some differences from Hammond’s account. 
When the child is put to the breast after the 
establishment of breast feeding there is a latent 
period of a few seconds followed by a tense 
warm feeling amounting sometimes almost to 
pain, which arises in both breasts as the milk 
starts to run from both nipples. Unless the 
breast is very full only a small quantity, some- 
times but a few drops, runs from the unsucked 
one, but the milk sprays from the breast from 
which the baby is nursing. If the baby is taken 
off the breast while the breast is still nearly 
full the spraying continues from that side as 
from a watering-can rose. Sometimes as much 
as an ounce of milk is ejected in this way before 
the removal of the baby takes effect. 

There are then two stages in the expulsive 
process. The first arises in response to the baby 
taking the nipple in the mouth, affects both 
breasts, and is sometimes related to activity in 
other organs. A similar ejection of a few drops 
has been observed at the height of labour pains 
and after the hypodermic injection of 5 units 
of pituitrin after delivery in a woman whose 
milk had come in at the time of confinement. 
Hammond® reports having observed similar 
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secretion in a lactating mare during service. 
When a sow suckles her young, presumably all 
the mammary glands respond at once as silence 
falls on all the piglets at the same time. In 
women a contraction of the uterus occurs with 
this first stage of milk expulsion. The interval 
of time between the stimulus and the response, 
also the simultaneous response in several mem- 
mary glands and the response of the uterus 
seem to indicate that this reflex are is carried 
centripetally by nerves and ecentrifugally by 
humoral transmission by a hormone closely re- 
sembling posterior pituitary secretion. 

The first part of the expulsive mechanism 
does not need the baby’s presence to start it if 
the breasts are full and in this way it is a social 
inconvenience. It is brought on by thoughts 
relating to the baby or to feeding time, by hot 
or cold drinks and, almost unfailingly, in regu- 
lar nursers by reaching the time for nursing. 

The second stage in expulsion is merely a 
continuation of the first from the patient’s point 
of view. Its distinctive feature is that it only 
affects the one breast that the child is on and 
only acts while the child is being suckled, or, 
if the breast is full, for a short while after- 
wards. The probability is that this stage is 
produced by a nervous reflex which causes con- 
traction within the breast, 

Subjectively, the two processes are one, and 
the sensation which is known as ‘‘the draught’’ 
has qualities resembling both a sneeze and an 
orgasm. It gains from spontaneity and some- 


times is evanescent if the woman focuses her 
attention on it. 


Its own peculiar qualities are 
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that it is prolonged and can be repeated fre- 
quently ; in fact it insists on keeping to schedule. 
In many women, after the first days of awkward- 
ness, it induces a peace of mind at the time of 
nursing which is restful and leaves the woman 
more inclined for action afterwards. Some 
women are said to nurse successfully without 
experiencing it at all, Nevertheless it is ap- 
parently a normal part of the process of nursing 
and assists in the thorough emptying of the 
breasts. One can easily see how the patient’s 
general health, her confidence in being able to 
nurse, and her own as well as her husband’s 
attitude to nursing can help successful breast 
feeding. One can also see how troubles and 
distractions can interfere and how the anxious, 
self-conscious type of woman makes a poor 
nurser. | 


My best thanks are due to the Banting Research 
Foundation for the assistance which enabled the research 
to be made and to the Medical and Nursing Staff of the 
Obstetrical Department of the Toronto General Hospital 
for their help and co-operation. 
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T has been known for a long time that certain 

substances possess the ability to depress re- 
versibly the functions of individual cells as well 
as of whole organisms. The term by which 
this phenomenon is known is ‘‘narcosis’’ 
Since it has been described for so many 
varieties of cells and organisms, there is every 
reason to believe that it ean occur in all types 
of cell, and hence in all organisms. The sub- 
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ject has attracted a great deal of interest ever 
since particular attention was drawn to it by 
Claude Bernard.? Two considerations are un- 
doubtedly responsible for this fact: (1) since 
it is of such widespread occurrence its study is 
almost certain to reveal important properties 
of all living cells; and (2) anesthesia, without 
which it is difficult to imagine modern medi- 
cine, is a special example of the general 
phenomena of narcosis. From the many in- 
vestigations which have consequently been 
made a number of hypotheses have been pro- 
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posed which purport to indicate the mechanism 
of the action of narecotizing substances. Even 
after fifty years of research none of these has 
been accepted universally. In 1930 Hender- 
son,’ having reviewed many of the pertinent 
data as well as the various interpretations of 
them, came to the conclusion that ‘‘the final 
chapter in the theories of narcosis has as yet 
to be written’’. 

One of the earliest generalizations to be 
made in this field emphasized the fact that the 
narcotic properties of compounds usually vary 
in the same fashion as their lipoid solubilities. 
Some authors in fact have regarded this state- 
ment a theory of narcosis. As recently as 1937 
during a symposium which dealt briefly with 
narcosis it was pointed out that this lipoid 
theory did not really constitute a mechanism 
of narcosis; it was only ‘‘an expression of an 
experimentally observed regularity’’. 

It is not the purpose of this communication 
to attempt a critical evaluation of the various 
theories of narcosis which have been proposed. 
Instead we wish to draw attention to the fact 
that actually all of these so-called theories have 
neglected a particularly significant feature of 
narcotic action. It is well known, for example, 
that in a yeast cell or fertilized sea-urchin egg 
cell division can be stopped completely by such 
agents as urethane, yet upon removal of the 
narcotic the cells will resume perfectly normal 
division. Depression of a function has cer- 
tainly been produced—complete depression of 
cell division in fact—yet clearly those activities 
of the protoplasm which maintain its existence, 
though possibly somewhat depressed, have cer- 
tainly not been slowed to nearly the extent 
that cell division has. In anesthesia the activi- 
ties of the nervous system which lead to con- 
sciousness and sensation are very greatly 
reduced, and yet the heart continues to beat in 
the normal manner. Moreover, while the fune- 
tions of some parts of the central nervous sys- 
tem are definitely depressed, it is evident that 
the functions of those portions which maintain 
the integration and co-ordination necessary for 
life are not depressed to a similar degree. 

Perhaps more emphasis should be placed 
upon the fact that, whether acting upon a 
single cell or upon a multicellular organism, a 
nareotic typically causes great depression of 
some particular functions or activities while 
having relatively little effect upon others. To 
a large extent this characteristic has not been 


considered in discussions of the action of nar- 
cotics, so that none of the existing hypotheses 
helps us to understand this aspect of narcosis. 
It is proposed now to consider a somewhat new 
approach which does present the possibility of 
providing a more satisfactory picture of the 
mechanism of nareotie action than has been 
available hitherto. 

Most of us will agree that all the activities 
of protoplasm are made possible by the multi- 
tude of chemical reactions proceeding in it, in 
other words, by its metabolism. It presumably 
follows that any agency which interferes with 
those activities must first have altered in some 
way the chemical changes upon which they 
depend. 

The first serious attempt to link metabolism 
and narcoties was an effort to show that these 
substances interfere somehow with the con- 
sumption of oxygen by eells, and that the de- 
pression of oxidative metabolism produced by 
narcotics is the immediate precursor of narco- 
sis. This view was presented in a ‘‘Harvey”’ 
Lecture to the New York Academy of Medicine 
by the eminent physiologist Verworn”? in 1911. 
The principal experimental result was the ob- 
servation that in producing narcosis an acute 
asphyxia of the cells in question also occurred. 
Very shortly thereafter in an article entitled 
‘‘Is Narecosis due to Asphyxiation?’’ Loeb and 
Wasteneys® found that in sea-urchin eggs a 
nareotie concentration which completely sup- 
pressed cell division had only a very slight 
effect on the consumption of oxygen. There 
was certainly not an acute asphyxia in this 
ease. At about the same time other investiga- 
tors (cited by Henderson loc. cit.) found that 
anaerobie organisms could be nareotized and 
that certain aerobic organisms will recover 
from the effects of a narcotic even in the com- 
plete absence of oxygen. Naturally enough, 
these critical experiments threw great doubt 
on Verworn’s hypothesis that cellular asphyxia 
due to the presence of the narcotic is the 
essential feature of narcosis. None the less, it 
has since become evident that in a great many 
eases including brain the concentration of a 
given agent which narcotizes a preparation 
does reduce its rate of oxygen consumption. 

Nowadays it is recognized that there is not 
a direct combination of foodstuffs (substrates) 
with oxygen in the cell. Instead, the oxidation 
occurs in a series of small steps, the oxygen 
reacting with one particular constituent of the 
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protoplasm, this oxidized substance reacting 
then with another constituent, and so on in 
turn until finally the substrate is oxidized. 
The orderly sequence of this chain of reactions 
is due in large part to the presence of organic 
catalysts or enzymes which are specific for 
many of the individual reactions. It is well 
established that narcotics are capable of pre- 
venting or inhibiting the action of some, per- 
haps of all, the enzymes in the series. There 
is reason to believe in addition that the effects 
of narcotics are most pronounced on the en- 
zymes in the portion of the chain farthest 
removed from oxygen.* 4 

The depression of enzyme activity by nar- 
cotics in extracts from cells is frequently im- 
plied to be a narcosis. Theories of the mechan- 
ism of such a depression have even at times 
been given the force of theories of narcosis. 
In my opinion that practice seems misleading. 
The characteristic features of the state to which 
the term narcosis was originally applied and 
for which it is presumably most correctly used 
today, are not displayed in a single pure iso- 
lated enzyme system. There one does not see 
the typical feature referred to earlier, namely, 
great depression of some functions accompany- 
ing little depression of others. It will probably 
lessen confusion in the future if the word 
. “‘nareosis’’ is reserved for reference to living 
cells and organisms, while ‘‘inhibition’’ is em- 
ployed when speaking of enzyme systems. 

Details of the mechanism by which narcotics 
interfere with the functions of enzymes are still 
quite obscure.. It may be, as was suggested a 
number of years ago,”* that the narcotic is ad- 
sorbed on the surface of the enzyme thus dis- 
placing the substances normally adsorbed there, 
and hence preventing their reaction. Or per- 
haps the inhibiting narcotic agent modifies the 
catalytic properties of the enzymes, either by 
causing them to gain or lose calcium® or by 
bringing about a reversible denaturation of the 
protein of the enzyme."' It is conceivable, too, 
that by either of the two last mentioned changes, 
or perhaps by some other unrecognized means, 
narcotics may modify the oxidation-reduction 
potential of the enzymes concerned and hence 
depress their catalytic powers.°/1 Whatever 
the fundamental mechanism may be by which 
the catalytic activity is modified when narcotics 
are present, it is evident that the narcotic reacts 
somehow with the enzyme. The reaction may 
be indirect, but it results in a change in the 


chemical or physical properties, or both, of the 
enzyme, so that the ability of the latter to act 
catalytically is decreased, Denoting the narcotic 
by ‘‘N’’ and the enzyme by ‘‘E’’, the reaction 
between them can be represented by the equation, 


E+aN2 EN, (1) 


the symbol ‘‘a’’ indicating the number of units 
of narcotic which combine or react with one unit 
of enzyme. 

A fundamental rule of chemistry, the law of 
mass action, requires of a reversible reaction 
such as (1) that at equilibrium the following 
relation must hold, 


Gx © 
the square brackets denoting concentrations. 
This means that if quantities of enzyme and 
narcotic are mixed, and the reaction between 
the two is allowed to proceed until no further 
reaction occurs, the concentration of enzyme un- 
combined with narcotic, [E], and hence able 
to act catalytically, the concentration of nar- 
cotic, [N], and the concentration of the product 
of the reaction, [EN:], must bear the relation 
to one another indicated by equation (2). K is 
a constant which measures the affinity of the 
enzyme for the narcotic. The significance of a 
was indicated above in relation to equation (1). 
By rearranging and taking logarithms equa- 
tion (2) becomes 


E 
log ne = log K - a log [N] (3) 


from which it is evident that by plotting log 


HER] against log [N] a straight line should be 


obtained whose slope is measured by the value 
of a and from which the value of K can be 
determined. 

It has not been possible thus far to test by 
a direct experiment the validity of expression 
(3), and hence the reasoning leading to it. The 
difficulty lies primarily in the fact that so far 
enzymes can be recognized and measured only 
by the effects they produce. An assumption is 
necessary, therefore, in order to pass from the 
effect of the enzyme, which is measurable, to 
the quantity of active enzyme which we require 
in equation (3) but which cannot be measured 
directly. Fortunately, the assumption is a 
simple one and it is well justified by a consider- 
able mass of experimental evidence, It has been 
used by a number of investigators, the most 
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notable case probably being that of Warburg.” 
It is assumed simply that the rate of the meta- 
bolic change under consideration, oxygen con- 
sumption in the present argument, is directly 
proportional to the enzyme which is uncom- 
bined with the inhibitor. Let us designate by 
‘‘U’’ the rate of oxygen consumption in the 
presence of a given concentration of narcotic, 
and by ‘‘I’’, the difference between ‘‘U’’ and 
the normal oxygen consumption without any 
inhibitor present. It then follows from the 


postulate that y must equal gy whence 


log c = log K - a log [N] (4) 


This expression contains only quantities that 
can be determined experimentally. With any 
desired respiratory preparation the normal rate 
of oxygen consumption is measured and, simul- 
taneously, the rate of oxygen consumption in 
the presence of a number of different concen- 
trations of narcotic. A series of values of log 


1 is thus obtained corresponding to the re- 
spective values of log [N]. 

It is not necessary at present to consider in 
detail published experimental data which 
might be expected to conform to equation (4). 
We ® ®& 26 have examined the applicability of 
that specific expression and special cases of it 
have claimed the attention of other investiga- 
tors.’* ?? Excepting certain special instances, it 
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Chart 1.—The effect of urethane on oxygen con- 

sumption and cell division in yeast. Concentrations 
are expressed as grams in 100 mls. of solution. The 
dots are the averages of four experiments on respira- 
tion, the data being plotted to test the validity of 
equation (4) in the text. The smooth curve represents 
the average rate of cell division in four experiments 
expressed as a percentage of the control rate. See 
text for details. 








is found that the relation between the concen- 
tration of a narcotic and its effect on oxygen 
consumption is not capable of description’ by 
equation (4). Various reasons for this finding 
have been advanced (see, for example, refer- 
ences*® #4), the general tendency being to 
ascribe it to some factor in addition to those 
which enter into the derivation of the equation. 
This has usually led to an obscurity which 
could not be resolved by experimentation. 

Recently in some new data a hypothesis pre- 
sented itself to us* which seems to aid con- 
siderably in the understanding of the actions 
of narcoties and allied substances in living 
cells. Typical data are reproduced in Chart 1. 
They concern the effect of urethane on oxygen 
consumption and cell division in yeast cells. 
The respiratory observations are plotted in such 
a way that if equation (4) applies the indivi- 
dual points should fall along a straight line. 
This they clearly do not do. However, the plot 
suggests why equation (4) does not apply. 
While the points do not conform to a single 
straight line, they do tend to approximate two 
intersecting straight lines. 

Perhaps the narcotic reacts in the cell not 
with a single kind of enzyme, as we tacitly 
assumed in developing and using equation (4), 
but instead with two different enzymes. To 
explore this possibility we have postulated that 
the total oxygen consumption of the cell results 
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Chart 2.—Theoretical curves showing the in- 
hibition of each of two independent respiratory 
systems at different urethane concentrations. They 
are drawn to conform with the postulate that 
system A normally contributes 28% of the total 
oxygen consumption of the yeast cell, while 
system B contributes the remainder. See text for 
details. 
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not from a single chain of oxidative reactions 
but instead from two such chains whose courses 
are parallel. Each contains an enzyme with 
which narcotics react, the enzyme losing its 
catalytic properties in that process. There will 
be an equation having the form of (4) for each 
of these reactions. The values of a and K for 
each reaction will be more or less character- 
istic of it, so that within limits a given reaction 
ean be identified by determining these con- 
stants. Curves A and B in Chart 2 have been 
drawn to represent the way in which the in- 
hibition of two such theoretical oxidative sys- 
tems would depend on the narcotic concentra- 
tion. One, represented by curve A, is assumed 
to contribute normally 28% of the total oxygen 
consumption of the cell while the second, curve 
B, contributes the remainder. In the presence 
of urethane the total oxygen consumption is 
the sum of the consumptions by the two sys- 
tems. Conversely, the consumption of oxygen 
which has been lost by treatment with the 
nareotic is the sum of the losses by each system. 
From curves A and B a theoretical set of data 
can be constructed which will show the inhibi- 
tion of the total oxygen consumption to be 
expected at the different urethane concentra- 
tions. It has been found® that these data cor- 
respond very closely to the experimental 
measurements of oxygen consumption recorded 
in Chart 1. We observed earlier that the effect 
of urethane on the oxygen consumption of 
yeast is not theoretically consistent with the 
supposition that the narcotic acts at a single 
place or on a single enzyme in that eell. It is 
apparent now that the effect can be satisfac- 
torily accounted for if there are two inde- 
pendent sites at which the narcotic acts, each 
in its respective oxidation system. 

In Chart 2 the relative positions of curves A 
and B on the log concentration axis (1.e. the 
relative affinities of the two enzymes for the 
inhibitor) should be noted. At low concentra- 
tions of urethane only system A is inhibited 
and, as the concentration of urethane rises, in- 
hibition of A approaches completion before any 
inhibition of system B oceurs. All functions of 
the cell which depend on the activity of system 
A will be inhibited to a greater degree by low 
concentrations of urethane than those functions 
which are related to system B. 

In the theoretical data which can be caleu- 
lated from Chart 2 the intersection of the two 
straight lines corresponding to the two drawn 


in Chart 1 is found to indicate the approximate 
concentration of urethane at which inhibition 
of system B just commences. In Chart 1 cell 
division is completely inhibited at the concen- 
tration marked by the intersection of the two 
lines. Inhibition of cell division thus parallels 
inhibition of system A. We infer not only that 
urethane inhibits two distinct oxidative systems 
in yeast, but, furthermore, that the process of 
cell division depends primarily on the function 
of only one of the two, system A, the more 
sensitive of the two to urethane. Since the 
activity, cell division, is associated with system 
A, it will be convenient henceforth to refer to 
the latter as the ‘‘activity’’ system or chain, 
thus distinguishing it from the ‘‘resting’’ sys- 
tem which is affected in this case only at higher 
inhibitor concentrations. 

Since cell-division depends upon the activity 
system, it can be inhibited completely even 
though the total oxygen consumption of the cell 
at the time may not be reduced below 65 to 70% 
of the normal. By postulating that in yeast 
there are two distinct sites of narcotic action, 
that these reside in two independent chains of 
reactions which consume oxygen, and that cell 
division requires only a specific one of these two 
chains, one arrives at an interpretation which 
accounts most satisfactorily for the data ob- 
tained. For the first time a theoretical basis 
is provided for the observation that narcotics 
depress the various activities of cells and organ- 
isms unequally. It is appropriate therefore to 
examine the applicability of this hypothesis to 
other cells and to look for critical tests of it. 

Our observations® in this connection on the 
sea-urchin egg are worth recounting. Until this 
cell is fertilized it is in a state of rest in which 
cell division, growth, and differentiation do not 
occur. The metabolic changes upon which these 
activities depend do not appear to be in opera- 
tion. It was therefore interesting to find from 
the effects of nareotiecs on oxygen consumption 
that in the unfertilized egg only one oxidative 
system is functioning, That one can appropri- 
ately be called the ‘‘resting’’ system. When 
similar observations are made on the fertilized 
and therefore dividing cells the picture is quite 
different. Two systems are now responsible for 
maintaining the normal oxygen consumption of 
the egg. The characteristics (a and K) of one 
of them are similar to the characteristics of the 
single system found before fertilization. With 
the initiation of cell division an ‘‘activity’’ sys- 
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tem is added to the resting system already 
present in the unfertilized egg. And finally 
the inhibition of cell division by narcotics paral- 
lels inhibition of the activity system rather than 
paralleling inhibition of the resting system. 
Hence, as might have been expected ideally, the 
process of cell division actually does seem to 
depend on the function of the activity system 
which makes its appearance at fertilization. 

The observations on yeast and on the fertilized 
sea-urchin egg which have now been described 
are duplicated exactly in those protozoa for 
which data are available.1® In all three types 
of cell the ability to continue cell-division ap- 
pears to depend upon the function of a special 
group of chemical changes which can be dis- 
tinguished in the cell by their reaction with 
appropriate inhibitors. Among these are the 
narcotics. 

In luminous bacteria there is an opportunity 
to link respiration and the activity of light pro- 
duction. Relevant data have been analyzed® 
and in that cell too it is evident that urethane 
affects two distinct respiratory systems. Here 
again it is logical to speak of a resting system 
and an activity system for it seems that only 
one of the chains is associated with the activity 
of light production. 

Because it is such an intensely practical 
aspect of narcosis it is important to determine 
whether or not the effect of anesthetics on the 
metabolism and function of brain cells also falls 
into the design which is unfolding. Unfortun- 
ately, that is not possible at present, for various 
difficulties beset the investigator courageous 
enough to attempt an advance in that direction. 
It is found that a narcotic concentration of the 
order of that necessary for anesthesia appreci- 
ably inhibits the consumption of oxygen by 
slices of brain.’ Moreover, analysis® of such 
data suggests that probably two systems are 
being affected by the narcotic, the concentration 
causing anesthesia being sufficient to inhibit 
‘ only one of the two. 


There is finally one other type of preparation 
which contributes to this discussion. In frog 
muscle the extra oxygen consumption which is 
brought into being by stimulation to contrac- 
tion, or by treatment with caffeine, is believed 
to be mediated by a respiratory chain which is 
different from the one which functions in the 
resting muscle.?® In keeping with that inter- 
pretation we find that”° upon subjection to nar- 
coties there is no evidence in resting muscle for 
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more than one respiratory chain. The measure- 
ments on caffeinized muscle on the other hand 
are difficult to understand, unless it be assumed 
that the narcotic inhibits two parallel chains of 
oxidative reactions in it. 

Enough has now been said to indicate that 
the postulation of several distinct sites of nar- 
cotie action in cells provides a concrete explana- 
tion for data of diverse kinds. The suggestion 
that this might be so is actually not new.?® ?® ?4 
Until the present however it has not received 
any very effective experimental substantiation. 
As it is, our most recent observations® make it 
very difficult to entertain any interpretation 
other than this one which is being presented. 

It can be argued that, if there are truly these 
two respiratory chains, some substances may 
exist which will inhibit the resting system at 
low concentrations and the activity one only at 
higher concentrations. This would be just the 
reverse of the condition which we have been 
discussing thus far. Under such circumstances 
eell-division, if it is truly dependent upon a 
specific one of the two systems, should be found 
to be quite unaffected until a large inhibition 
of . oxygen consumption had been produced. 
One such substance is now known, and, while 
it may not have any special significance, it is 
interesting to note that the substance is not ordi- 
narily regarded as a narcotic. Compounds have 
also been found which inhibit the two systems 
simultaneously, this situation being intermediate 
between the one we have just described and the 
one recognized earlier for urethane. These ex- 
periments appear to establish in the yeast cell 
the existence of two independent sites of nar- 
cotic action; also, the dependence of the special 
activity of growth and cell division on one of 
the two seems in our opinion to be amply sub- 
stantiated by experiment. 

Several important implications of these find- 
ings are under investigation in this laboratory. 
While the observations cannot be described here 
it is appropriate to formulate two of the prob- 
lems involved. The first concerns the value of 

minimum lethal dose 
> minimum hypnotic dose’ 
eant in practical anesthesia. The reason for 
the variation of this ratio from one substance 
to another is, I believe, not yet understood. Let 


us imagine that we are concerned in the ratio 


MLD 4 ‘ e 
MHD with a degree of narcosis which results 


the ratio which is signifi- 


from a 50% inhibition of the oxygen consump- 
tion by the activity system, while a 50% in- 
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hibition of the resting system results in death. 
The ratio of the concentrations of narcotic 
necessary to cause these two different inhibi- 


tions will then represent the value of aD At- 


tention has already been drawn to the fact that 
the respiratory system which is inhibited first 
as the inhibitor concentration rises, and the 
amount by which it is inhibited before in- 
hibition of the second occurs, depend upon 
the particular inhibiting substance employed. 





Whence the value of aD , defined as was done 


above, must also depend on the nature of each 
inhibitor. The existence of the two respiratory 
chains thus provides a reasonable mechanism for 
the variation of that ratio. However, anesthesia 
in the higher animals is a complicated process 
and death can occur from a variety of causes, 
so that the significance of this point must await 
further investigation. 

The second implication concerns the réle of 
growth-stimulating substances and the action of 
chemotherapeutic agents in living cells. Nor- 
mal cell division in yeast, protozoa and the sea- 
urchin, as we have seen, appears to depend on 
the normal function of a special group of .the 
chemical reactions in those cells. Substances 
such as the sulfonamides are concerned with 
stopping cell division. On the other hand a 
number of vitamins stimulate growth and cell 
division, and must be supplied to many cells in 
order that cell division may proceed at all. 
These two groups of substances are thus direct- 
ly concerned in some way with the metabolism 
which is associated with cell growth and divi- 
sion. Presumably, the actions of these com- 
pounds are connected with the specific chain of 
reactions to which we have been referring as the 
activity system. The investigation of this con- 
nection which is now under way indicates, for 
example, that in the sea-urchin egg’ the inhibi- 
tion of cell-division by sulfanilamide very clear- 
ly oceurs as a consequence of the inhibition of 
the activity system.* 

In conclusion we note that a viewpoint has 
been developed which depends on observations 
on the rate of oxygen consumption. Can it be 
reconciled with the experiments showing that 
it is possible to nareotize organisms, even yeast 
cells, and to observe recovery from narcosis, in 
the complete absence of oxygen? This question 


* These investigations have been made possible in 
part by a grant from The John and Mary R. Markle 
Foundation, New York. 
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is not settled, but the conflict of ideas which is 
suggested is probably more apparent than real. 
In preliminary experiments it has been noted® 
that the effect of urethane on cell division in 
yeast, as a function of the narcotic concentra- 
tion, is nearly the same when the cells are 
grown anaerobically as when they are grown 
aerobically. This argues that the narcotic is 
acting at exactly the same place under the two 
conditions. Consequently, the catalytic step 
which is being affected must be common to both 
an anaerobic and an aerobic energy-liberating 
system. It is inhibition of the activity system 
which prevents cell division, but not necessarily 
inhibition of the oxygen consumption by that 
system. 


It has now been shown that the oxidative 
metabolism of cells includes at least two sepa- 
rate systems. One of these, the activity system, 
is the metabolism which supports some particu- 
lar function or activity of the cell. The other, 
the resting system, represents a resting or basal 
metabolism. It has been demonstrated that 
when the activity system is inhibited by nar- 
eotics the specific function which it supports 
disappears. Here then may be the mechanism 
by which narcosis occurs. 


Much has been left unsaid. In the interests 
of clarity it has been necessary to be somewhat 
dogmatic. Certain types of narcotic agents have 
not. yet been investigated from the standpoint 
presented here. It is tonceivable, though some- 
what improbable, that a mechanism of narcosis 
other than the inhibition of a specific set of 
metabolic changes may yet come to light. The 
investigation, however, has only begun. The 
problem of paramount importance remains for 
the future, namely, the identification of the 
actual catalytic steps interfered with by nar- 
eoties and allied substances in living cells. 
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NITROGEN STUDY IN THE ORNITHINE CYCLE OF UREA FORMATION* 


By ALLAN G. GORNALLT 


Toronto 


IN a normal mixed diet the nitrogen intake, 

mainly in the form of protein, is balanced 
by the nitrogen output, 80 to 90% of which is 
eliminated as urea. The protein is broken 
down in the process of digestion to its consti- 
tuent amino acids. These are absorbed and, in 
the first stages of their intermediary meta- 
bolism, undergo deamination. The ammonia 
set free by this reaction is converted into the 
non-toxic, neutral substance urea, in which 
form it is exereted by the kidney. These 
essential facts have been known for many 
years, but still awaiting a full answer is the 
question: ‘‘How is urea formed from the am- 
monia which arises in the deamination of the 
amino acids?’’ 

It was appreciated early that urea must 
actually be synthesized in the body, because of 
the fact that it contains two nitrogens in the 
molecule whereas the amino acids liberate but 
one. Of course the action of arginase on 
arginine was known to set free urea, but all the 
ingested arginine of the diet could by this re- 
action give rise to less than 10% of the daily 
urea output. Of the several theories proposed 
to explain urea formation none, up to 1932, had 
received adequate support from the laboratory, 
and most had been definitely disproved. It had 
been established by this time however, chiefly 
due to Bollman e¢ al., that urea synthesis from 
ammonia was a function of the liver alone. 
Rabinowitch’s? classical case of acute yellow 
atrophy, in which urea production had ceased 
and blood urea disappeared entirely before 
death, supported this. 

The modern era of our knowledge of urea 
formation can be said to date from the dis- 
covery by Krebs and Henseleit*® that ornithine 


*A paper embodying part of a research conducted 
under a grant from the Banting Research Foundation 
in 1941, 

t Specially contributed to the Banting Memorial 
Number of the Journal, November, 1942. 


catalyses urea synthesis by liver slices. These 
authors added ornithine to a nutrient saline 
containing ammonia, carbon-dioxide and starved 
liver slices. A stimulation of urea synthesis 
could be attributed to the ornithine in a 
manner evidenced by only one other amino 
acid, citrulline. Appreciating the relationship 
between liver arginase content and the excre- 
tion of urea by different species, Krebs and 
Henseleit formulated the following cycle: 








Ornithine Citrulline Arginine 
O NH 
| 
#U\ Len 
CH2NH2 CH2NH NH: CH2NH NHg2 
He Hs = 
He +NH3; CHe +NH3 CHe 
_ 
+CO2 
CH: NH» HH NH H-NH2 
OOH COOH COOH 
T Arginase | 
L 
~NHo2 
C:0 Urea 
~NHo2 


The ornithine effect was clearly demonstrated 
and later confirmed in several laboratories. 
Krebs and Henseleit considered that at least 
80% of the urea arising in the body was formed 
from ammonia through the ornithine cycle and 
this was supported by the isotope studies of 
Schoenheimer and his associates.* 5 

With regard to the intermediary citrulline, 
however, the evidence was much less conclusive. 
Krebs and Henseleit had at their disposal only 
20 mgm. of the, at that time, very rare sub- 
stance. In two experiments they observed (1) 
that urea was formed in the presence of citrul- 
line at least as rapidly as from ornithine and 
(2) that urea-nitrogen in the presence of 
citrulline came half from the ammonia and 
half from the citrulline. They found the ratio 
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NH,-N used up we 
urea-N produced ~~ 0.91 for ornithine (expected, 


1.0), 0.69 for citrulline (expected, 0.5). Con- 
firmatory evidence that citrulline increases urea 
production was supplied by Ikeda® and Isawa 
et al.” Bach® found a similar effect, but, con- 
trary to Krebs and Henseleit, observed a ratio 


NE: of 1.0, on the basis of which he held the 


urea-N 
eyele invalid, Thus the ease for citrulline as 
intermediary was no more satisfactory than at 
the time the cycle was postulated. 

In this laboratory urea synthesis has been 
studied in a physiological bicarbonate saline 
containing 15 mgm. % ammonia, nutritive ma- 
terial (usually lactate), added ornithine or 
citrulline as desired, and starved liver slices. 
The reaction mixture was maintained under an 
atmosphere of 95% O,, 5% CO,, and shaken in 
a bath at 38°. At the end of the experimental 
period, in most cases two hours, the slices were 
removed and samples of the reaction-saline 
taken for the various analyses. 

Urea was estimated by the urease method in 
the Warburg manometer as described by Krebs 
and Henseleit. Citrulline was determined on 
the urea-free contents of the manometer 
vessels, following removal of the protein, by 
the colorimetric method of Gornall and 
Hunter.2 Ammonia was determined by the 
nesslerization procedure of Mason and Rozzell*® 
and also by the titration method of Conway 
and Byrne." 

The validity of the postulate that citrulline 
is the intermediary in the conversion of orni- 
thine to arginine has been given experimental 
support by two main sets of evidence which 
can be regarded indisputably as favouring the 
hypothesis. These were described in a pre- 
liminary report to the Royal Society of 
Canada!” and a detailed account appeared in 
dissertational form.** First it has been found 
that ornithine and citrulline, compared at 
various concentrations in a urea-producing 
system, exhibit an almost identical stimulating 
and catalytic effect. The two amino acids 
added together are no better than either by 
itself, indicating that they are not acting upon 
two different systems. 
demonstrated that whenever ornithine is added 
to the reaction medium, there follows not only 
the customary acceleration of urea synthesis, 
but also the accumulation in the medium of 
definite, measurable quantities of citrulline. 
The concentration of citrulline accumulating 
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bears a direct relationship to the concentration 
of ornithine present in the system. 

In connection with the above a study was 
made of the nitrogen changes in the system 
when ornithine and citrulline in turn stimulate 
urea synthesis. Krebs and Henseleit had re- 





ported, from a single experiment, a ratio 
NH,-N ae Se ; : 
area-N = 0.91 for ornithine, 0.69 for citrulline. 


Bach, in six determinations, had found 1.04 
when citrulline was the ‘‘catalyst’’. In a 
longer series of experiments in this laboratory 
Bach’s observation has been confirmed, the 
ratio with citrulline average 1.0 for 19 deter- 
minations. This value of the ratio indicates 
that two molecules of ammonia have disap- 
peared for every molecule of urea produced. 
It follows therefore that each molecule of 
citrulline which has gone to form arginine must 
have been resynthesized. The fact that citrul- 
line concentration remains unchanged when it 
is the added ‘‘catalyst’’ supports this finding 
and indicates that the conversion of citrulline 
to arginine is the slow and limiting factor in 
urea production. Knowing this, it becomes 
obvious that a ratio of 1.0, rather than 0.5 as 
Krebs believed, was to be expected. 


Ne . NH,N 
In the ease of ornithine the ratio —— 


0.91, obtained by Krebs and Henseleit, was the 
only value reported in the literature. It could 
be calculated from Bach’s figures, however, that 
his ratios with ornithine were 1.52 and 1.62 re- 
spectively. Investigating this point it has been 
found that the ratio varies with the concentra- 
tion of ornithine used, being approximately 1.0 
at low levels and getting progressively higher 
as the concentration of ornithine is increased. 
At these higher levels it was obvious that a 
considerable part of the ammonia which disap- 
peared had failed to show up as urea. If this 
ammonia were being taken up by the postulated 
cycle, it might have located itself in either 
citrulline or arginine. Accumulation of the 
latter substance was very unlikely, due to the 
ability of arginase to split arginine several 
times more rapidly than the cycle enzymes can 
synthesize it. Furthermore, tests for arginine 
were negative. The remaining possibility then 
was that the ammonia had disappeared into 
citrulline, which, as has already been stated, 
accumulates under these circumstances. 

The deciding consideration, in the investiga- 
tion of which the assistance of the Banting Re- 
search Foundation is gratefully acknowledged, 
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was to ascertain with what exactness the ‘‘miss- 
ing’’ ammonia could in each case be accounted 
for by the terminal uramido-N* of the citrulline 
which had accumulated. 

In tracing the ‘‘missing’’ nitrogen an initial 
difficulty was encountered in the method for 
estimating ammonia. When citrulline aceumu- 
lation had been measured and account taken of 
the molecule of ammonia which had entered the 
uramido group, it appeared that only a fraction 
of the ‘‘missing’’ nitrogen could be attrihuted 
to this intermediary. Some of the ammonia had 
apparently vanished altogether —but where? 
Bach had suggested glutamine as intermediary 
in an alternative pathway of urea synthesis. 
An attempt was therefore made, using a micro 
Kjeldahl distillation for ammonia determina- 
tions, to demonstrate amide-nitrogen in the re- 
action saline after urea synthesis. None could 
be found, but it was noted that discrepancies 
occurred between the ammonia analyses as de- 
termined by the distillation procedure and by 
the nesslerization method of Mason and Rozzell 
when, and only when, ornithine was present in 
the mixture. Investigation then confirmed the 
suspicion that ornithine (and to a slight extent 
also citrulline) inhibits the determination of 
ammonia with Nessler’s reagent. 


TaBLe I. 


INHIBITION OF NESSLERIZATION BY 
ORNITHINE AND CITRULLINE 


: . Ammonia 

Amino acid | mgm 0 
% Present Found Recovery 

Ornithine. .. 26 21y 19.3 92 

100 " 15.0 71 

500 “ 8.2. 39 

26 637 61.0 97 

100 a 50.8 81 

500 _ 36.4 58 

Citrulline. . 100 63 60.7 96 

500 " §2.5 83 


» 


It was necessary therefore to use another 
method for determining ammonia and an adap- 
tation of the procedure of Conway and Byrne** 
proved highly suitable. 

NH,-N 


A study of the ratio [ax 


while it was still much above 1.0 with high 
concentrations of ornithine, the ‘‘missing’’ 
nitrogen could be accounted for, within the 
limits of experimental variation, by the am- 
monia which had entered into the accumulated 
‘citrulline. The following table illustrates this 
point in six examples taken, at various concen- 
trations of ornithine, from different experiments. 


showed now that, 
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TABLE II. 
ACCOUNTING FOR THE “‘Missina’”’? AMMONIA-NITROGEN 


Ornith. A B Ratio C Ratio 
HCl | NH3-N | urea-N | A_ | Citrull.| B+C 

mgm. | used up | produced} — N* —_— 
% B+C 
17 332 3087 | 1.08 2y | 3107] 1.07 
404 252 210 1.20 | 30 240 1.05 
202 292 272 1.07 11 283 1.03 
600 222 180 1.23 | 39 219 1.01 
98 352 342 1.03 19 361 0.98 
500 252 166.5 | 1.51 65 231.5| 1.09 
Average 1.04 


The corrected ratio here averages 1.04, in good 
agreement with: the 1.00 ratio obtained with 
citrulline. 

Taking the evidence collectively—the almost 
identical stimulating effects of ornithine and 
citrulline, the accumulation of citrulline when 
ornithine is ‘‘catalyst’’ and proportional to 
ornithine concentration, and finally the dis- 
turbed ratio which this produces being entirely 
accounted for by the ammonia which has gone 
to form the uramido group—there would now 
seem little reason to doubt that citrulline is the 
intermediary in the conversion of ornithine to 
arginine. 

A detailed account of the work here briefly 
described is in the process of publication else- 
where. 


SUMMARY 

In urea synthesis studies, accumulation of 
citrulline occurred in a liver-slice saline con- 
taining ammonia, carbon-dioxide, lactate and 
ornithine. It has been shown that the ratio 
NH,-N used up 
urea-N produced’ 
considerably above this value under such condi- 
tions. The ‘‘missing’’ nitrogen is then exactly 
accounted for by the ammonia which has be- 
come part of the uramido group of the aceumu- 
lated citrulline. 


normally 1.0, may be raised 
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STUDIES IN THE METABOLISM OF PROGESTERONE* 


By MartTIN M. HorrMan 


Montreal 


HE classical observations of Fraenkel,! Loeb? 
and Bouin and Aneel? during the period 
1903 to 1910 established the corpus luteum as 
an endocrine gland whose chief function is to 
prepare the uterus for implantation of the 
fertilized ovum. Progesterone, the active hor- 
mone of the gland, was isolated and chemically 
characterized in 1934. Within a short time the 
organic chemist was able to develop synthetic 
methods which have made available sufficient 
crystalline progesterone to enable extensive 
studies to be made of the physiological and 
pharmacological properties of this hormone 
under a variety of experimental conditions. 
Now that the exact physiological réle of the 
corpus luteum has been established we are con- 
cerned with still another problem which has as 
its object the elucidation of the chemical changes 
undergone by the progestational hormone in the 
course of its inactivation and excretion by the 
animal body. An understanding of such changes 
has already resulted in the development of a 
valuable laboratory method for the study of 
luteal function and, it is to be hoped, will pro- 
vide information regarding ‘‘the chemical mech- 
anisms involved when these hormones produce 
their physiological effects in the organs and 
tissues upon which they act’’.* 

It is the purpose of the present communica- 
tion to review briefly past studies of the inter- 
mediary metabolism of progesterone and to 
describe the progress of such studies which are 
under investigation in these laboratories in col- 
laboration with Drs. J. S. L. Browne and R. 
D. H. Heard. 

Previous studies designed to follow the meta- 
bolism of the corpus luteum hormone by the 
estimation of progesterone-like material in blood 
and urine by methods of bio-assay have been 
singularly unsuccessful. Extracts prepared 
from as much as 10 litres of urine from various 
sources failed to exhibit progestational activ- 
ity.» ® 7 Loewe and Voss,® however, did sueceed 


*Specially contributed to the Banting Memorial 
Number of the Journal, November, 1942. 

From the McGill University Clinic, Royal Victoria 
Hospital, Montreal, and the Department of Bio- 
chemistry, Dalhousie University, Halifax. 


in demonstrating the presence of 1 rabbit unit 
of progesterone-like substance in 20 litres of 
human urine collected during pregnancy and 
the last half of the menstrual cycle. It is to 
be noted that an equal volume of urine collected 
during the first half of the menstrual cycle con- 
tained no such activity. Even after the admin- 
istration of relatively large doses of progesterone 
to women Ehrhardt and Hagena® and Hamblen 
and co-workers® were unable to demonstrate the 
excretion of progesterone-like material in the 
urine. Likewise Clausberg® and Bloch? failed 
to prepare progestationally active extracts from 
as much as 500 ¢.c. of blood of pregnant women. 
One rabbit unit of activity was found however 
in 12 litres of sow’s blood. 

The method of bio-assay employed by these 
authors was that of Corner and Allen™ or some 
modification thereof which is dependent upon 
the capacity of progesterone to transform the 
endometrium of a suitably treated immature or 
castrated rabbit into the progestational state. Its 
sensitivity is such that 0.5 to 1 mgm. of proges- 
terone (1 rabbit unit) is required to obtain a 
positive response. Recently more sensitive 
methods of assay have been devised and by their 
use a progesterone-like substance has been 
demonstrated in the blood of non-pregnant 
rhesus monkeys” and in pregnant guinea pig 
blood.** Likewise Haskins’? has reported the 
presence of approximately 0.13 gamma of pro- 
gestationally active substance in 1 ¢.c, of serum 
of pregnant women. The presence of but a 
very small amount of progesterone in body 
fluids is probably due in part to the fact that 
progesterone in the course of its metabolism is 
converted into a progestationally inactive com- 
pound, pregnanediol-3 (a), 20 (a). 

Pregnanediol-3 (a), 20 (a), which will here- 
after be referred to as pregnanediol, was first 
isolated from human pregnancy urine in 1929 
by Marrian.** Later in the same year it was 
independently isolated from the same source by 
Laqueur and co-workers’® and by Butenandt.*® 
The latter, in collaboration with Hildebrandt 
and Briicher’” succeeded in demonstrating the 
relationship of this compound to the bile acids” 
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and in 1931 established its structural formula. 
The significance of the presence of this steroid 
in pregnaney urine was not realized at this 
time and the compound, due to its physiological 
inactivity, received little attention. With the 
establishment of the structural formula of pro- 
gesterone by Butenandt and his group'® and by 
Fernholz” it became clear that these two steroids 
were closely related chemically. As a matter of 
fact the proposed formula for progesterone was 
confirmed by the chemical conversion of preg- 
nanediol into progesterone. This transforma- 
tion served to emphasize the chemical relation- 
ship between the two compounds. Inspection 
of the formula of these two steroids (Chart 1) 
makes this clear. It can be seen that preg- 
nanediol differs from progesterone in that the 
two ketonic groups and the double bond of the 
latter have been reduced. It was this close 
similarity that led Butenandt to suspect that 
pregnanediol arose from the in vivo reduction 
of progesterone and as such represented an 
excretion product of corpus luteum metabolism. 


CH CH, 
2C =O (20{§S HOH 
cM CH 
CH Fa CH, 
wo a 
o *x HO 
PROGESTERONE PREGNANEDIOL 


Chart 1 


The methods then available for the isolation 
of pregnanediol were not suited for the detec- 
tion of small quantities of this steroid and by 
their use it was not possible to demonstrate any 
physiological significance for the occurrence of 
this compound in urine. An important step in 
the development of a more sensitive method was 
provided by the experiments of Odell and 
Marrian*® which showed that pregnanediol is 
excreted in human pregnancy urine not as a 
free steroid but for the most part as a water 
soluble complex from which free pregnanediol 
can be released by acid hydrolysis. Later in 
the same year Venning and Browne” announced 
the isolation of this complex and demonstrated 
it to be a mono-sodium salt of pregnanediol 
glycuronie acid. The following year Venning?? 
published details of her method, which consists 
of the extraction of the conjugated pregnanediol 
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from urine with butyl aleohol and the sub- 
sequent precipitation of the conjugate with 
acetone. The weight of the precipitate (sodium 
pregnanediol glucuronide) is converted by 
means of a factor into an equivalent weight of 
free pregnanediol. This method of isolation 
permitted the preparation of pregnanediol in 
amounts greater than previously reported to 
have been isolated from such urines and proved 
to be technically suited for clinical use. 

Using this technique Venning and Browne 
were able to study the exeretion of pregnanediol 
under a variety of cireumstances.**-?* This 
steroid was shown to be excreted early in preg- 
naney and in increasing amounts as gestation 
progresses, disappearing from the urine a few 
days after parturition. During the menstrual 
period they found that pregnanediol is excreted 
in the urine only during the second half of the 
eyele. In those eases in which it was possible 
to estimate the time of ovulation it could be 
shown that pregnanediol appeared about 24 to 
48 hours after this event and disappeared from 
the urine again a few days prior to the onset 
of the menstrual flow. The excretion of preg- 
nanediol was thus shown to oceur at a time 
when it is well known that a functional corpus 
luteum is present. These observations have been 
extensively confirmed by Wilson and associates,?" 
Stover and Pratt?* and others, and support. 
Butenandt’s hypothesis that pregnanediol is an 
urinary excretion product of the corpus luteum 
hormone. 

Conclusive experimental proof of the conver- 
sion of progesterone into pregnanediol was pro- 
vided by the studies of Venning and Browne”® 
in which the fate of injected progesterone was 
determined. Following the administration of 
19 to 30 mgm. of progesterone into women who 
were not excreting pregnanediol they were able 
to show that 12 to 46% of the injected hormone 
appeared in the urine as pregnanediol. At- 
tempts to confirm these findings by Hamblen 
and co-workers”? and by Stover and Pratt® 
were unsuccessful. This was probably due to 
the failure of these authors to inject a quantity 
of progesterone sufficient to yield enough uri- 
nary pregnanediol to be detected by the Ven- 
ning method. It is imperative that adequate 
precautions be taken to prevent the hydrolysis 
of the pregnanediol conjugate by the addition 
of a preservative to the urine. Later work has 
made it clear that if these precautions are ob- 
served the conversion of exogenous progesterone 
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to pregnanediol can be demonstrated not only 
in the human female*” ** but also in the human 
male. Thus Westphal and Buxton*®? and more 
recently Hamblen and co-workers** have been 
able to show that injected progesterone in men 
is excreted in good yield as pregnanediol 
glucuronide. 

Although the presence of pregnanediol in 
the urine of normal non-pregnant women is de- 
pendent upon the existence of a functioning 
corpus luteum it must be pointed out that 
pregnanediol can be excreted in the absence of 
this gland. Thus it has been shown that certain 
patients in whom the corpus luteum of preg- 
nancy has been excised pregnanediol continues 
to be excreted in the urine.** It is generally 
assumed that under these circumstances preg- 
nanediol arises from the metabolism of proges- 
terone elaborated by the placenta. The occur- 
rence of small quantities of pregnanediol in the 
urine of ovariectomized non-pregnant women*® 
and normal men* points to an extra-ovarian 
source which is most likely the adrenal cortex. 
The isolation of crystalline progesterone from 
the adrenal cortex*’ strengthens this view, and 
may indicate the origin of a part at least of the 
pregnanediol excreted under these conditions. 
In addition, pregnanediol of adrenal origin 
might arise during the metabolism of steroids 
other than progesterone. In this connection it 
is of interest that Cuyler and his associates*® 
recovered pregnanediol, as the glucuronide, 
from the urine of men following the adminis- 
tration of desoxycorticosterone acetate, a 
naturally occurring steroid of the adrenal 
cortex.*® The isolation of large amounts of 
pregnanediol from the urine of women with ad- 
renal cortex hyperplasia or adrenal carcinoma 
is further evidence that this compound may 
arise during the metabolism of adrenal cortical 
steroids.*° 

Pregnanediol assays have proved to be of 
considerable value in the investigation of 
various obstetric and endocrine disorders. 
Sinee pregnanediol is a metabolite of proges- 
terone, its occurrence in the urine of a non- 
pregnant woman can generally be considered 
to be indicative of the presence of an actively 
functioning corpus luteum and indirectly of the 
occurrence of ovulation. Its quantitative esti- 
mation under these circumstances serves as an 
index of luteal activity. Pregnanediol deter- 
minations are useful in following the course of 
pregnancy where a diminution of excretion may 


be indicative of a pathologic change such as 
threatened abortion or death of the fetus.* 
The excretion of pregnanediol in association 
with amenorrheea has been used by Wilson and 
associates’? and by Hain and Robertson* as an 
aid in the diagnosis of pregnancy. Some in- 
vestigators, notably Smith and Smith,** are of 
the opinion that there is a diminished excretion 
of pregnanediol in the toxemias of pregnancy. 
This fact has figured prominently in their ex- 
planation of the hormone imbalance which they 
consider to exist in toxemias, and pregnanediol 
assays have been found useful by them in fol- 
lowing the course of the toxemia. 

The metabolism of progesterone involves a 
number of factors which can be studied ade- 
quately in the human subject only with great 
difficulty. It therefore becomes desirable to 
make available for experimental investigation 
a laboratory animal which metabolizes proges- 
terone as does the human being. With this ob- 
ject in view the steroid metabolism of a number 
of the common laboratory animals has been 
examined. 

Although free pregnanediol had been isolated . 
from the urine of pregnant cows,** mares** and 
chimpanzees*’ and the urine of bulls* prior to 
the studies herein described, pregnanediol glu- 
curonide had been isolated only from the urine 
of the human male and female. Thus the urine 
of normal and pregnant rabbits, cats and 
monkeys,*® the urine of pregnant chimpanzees” 
and the urine of male monkeys*® and bulls™ 
was found not to contain sodium pregnanediol 
glucuronide when these urines were worked 
up by the Venning method. Nor had the con- 
version of progesterone to pregnanediol been 
demonstrated for any species other than the 
human. Westphal and Buxton*® were unable 
to detect sodium pregnanediol glucuronide in 
the urine of monkeys treated with proges- 
terone. Likewise Fish and others*’ failed to 
demonstrate pregnanediol glucuronide in the 
urine of guinea pigs to which progesterone and 
sodium pregnanediol glucuronide had been ad- 
ministered. Marker and Hartman®™ in a ecare- 
ful examination of the urinary steroids of a 
pregnant monkey which had received over a 
gram of .progesterone were unable to isolate 
pregnanediol or any other end-product of pro- 
gesterone metabolism. 

Because of this apparent species difference in 
the metabolism of progesterone we were in- 
terested in investigating further the metabolism 
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of this compound in laboratory animals. 
the course of the present study the metabol- 

ism of crystalline progesterone was followed 
- in normal and ovariectomized-hysterectomized 
adult female rabbits and in normal and eas- 


trated male rabbits. The progesterone dis- 
solved in oil was administered in amounts vary- 
ing from 187 to 550 mgm. either orally or 
parenterally over a period of 1 to 5 days. In 
3 instances a-cestradiol or cestrone was ad- 
ministered concomittantly. In the earlier 
experiments the pregnanediol was isolated from 
the acid hydrolyzed urine and feces as the free 
steroid by methods previously described by 
Heard and associates** and by Hoffman and 
Browne,™ in later experiments it was isolated 
from the urine as the glucuronide by the 
method of Venning. The results of these 
studies are indicated in Table I. 





excretes the metabolite in the same conjugated 
form and. thus becomes a suitable test animal 
upon which to study the factors which influence 
this metabolic process. 

The factors which may be considered to have 
an influence on the metabolism of progesterone 
and the subsequent urinary excretion of sodium 
pregnanediol glucuronide are: (a) formation of 
progesterone, (b) conversion of progesterone 
into pregnanediol, (c) conjugation of preg- 
nanediol with glyeuronie acid, (d) excretion of 
sodium pregnanediol glucuronide by the kid- 
ney, (e) excretion of pregnanediol in the 
feces, (f) excretion of metabolites of proges- 
terone other than pregnanediol. The urinary 
excretion of pregnanediol glucuronide indicates 
that the first four factors are functioning prop- 
erly. The absence of this compound from the 
urine may indicate the failure of one or more of 


TABLE I. 


RECOVERY OF PREGNANEDIOL IN THE URINE FOLLOWING 
THE ADMINISTRATION OF PROGESTERONE TO RABBITS 





Urinary pregnanediol 





Test animal Hormone administered isolated 
No. of Quantity 0 
animals State Route Hormone Mgm. gm.| Conversion* 
3 Céstrus Intraperitoneal a-(Estradiol 360 21.2 6.3 
Progesterone 336 
2 Cstrus Subcutaneous Progesterone 187 13.4 7.2 
2 Hysterectomized-| Subcutaneous a-Cstradiol 350 5.7 1.9 
Ovariectomized Progesterone 300 
2 (Estrus Subcutaneous Cstrone 300 14.2 4.7 
Progesterone 300 
2 my Oral Progesterone 500 48.0 9.6 
ale 
2 ee Oral Progesterone 528 62.6 11.8 
ale 
2 ag Subcutaneous Progesterone 506 42.4 8.3 
e 
2 — . Oral Progesterone 550 48.8t 9.0 
ale 


*Expressed as percentage of the quantity of progesterone administered. 
fIsolated as sodium pregnanediol glucuronide (81.3 mgm.) 


Both the male and female rabbit convert exo- 
genous progesterone into pregnanediol. The 
extent of this conversion varies from 4.7 to 
11.8% and approximates the degree of recovery 
demonstrated for similarly treated human sub- 
jects. First attempts to isolate the conjugated 
form of pregnanediol by the Venning method 
met with failure due to the presence of im- 
purities which interfered with its isolation. It 
was found that slight modification of this pro- 
cedure permitted the isolation of sodium preg- 
nanediol glucuronide consistently from the 
urine of female and male™* rabbits which had 
received progesterone. The rabbit then not 
only metabolizes progesterone as does man but 


these factors or the operation of one or both 
of the last two. An understanding of these 
factors affecting pregnanediol excretion would 
enhance considerably its diagnostic value. 

Since the present studies are concerned with 
the metabolism of exogenous progesterone it is 
not within the scope of this paper to discuss 
the factors which influence the formation of 
progesterone, 


CONVERSION OF PROGESTERONE INTO 
PREGNANEDIOL 


Originally the endometrium was considered 
to be essential for the conversion of progester- 
one into pregnanediol. 


In a note published in 
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1938, Venning and Browne”® stated that two 
hysterectomized patients each of whom had been 
injected with 24 mgm. of progesterone failed 
to exerete pregnanediol. Hamblen and eo- 
workers”? observed that curettage of the endo- 
metrium during the luteal phase of the men- 
strual cycle resulted in the disappearance of 
pregnanediol from the urine and therefore con- 
eluded that the endometrium was necessary for 
the metabolism of progesterone. Buxton®® and 
Venning and Browne*® however in recent 
studies have shown that if sufficiently large doses 
of progesterone (90 mgm.) are administered to 
hysterectomized patients pregnanediol can be 
isolated from the urine. In view of these con- 
flicting reports we investigated the fate of pro- 
gesterone in the bilaterally salpingo-ovariec- 
tomized hysterectomized rabbit. Following the 
administration of 300 mgm. of progesterone to 
2 such rabbits 5.7 mgm. of pure pregnanediol 
were isolated from the urine. While these 
studies were in progress Jones and Te Linde*’ 
confirmed the ability of hysterectomized women 
to convert crystalline progesterone into preg- 
nanediol. Evidence was also adduced that these 
patients were capable of metabolizing endogen- 
ous progesterone as pregnanediol glucuronide 
was recovered from their urine at a time when 
they were estimated to be in the luteal phase of 
the menstrual eyele. In view of these findings 
the uterus cannot be considered to be a neces- 
sary adjunct to the conversion of progesterone 
into pregnanediol. This of course does not ex- 
elude the possibility that under normal condi- 
tions the uterus may play a role in this inter- 
conversion. 

That the uterus may have some influence on 
the metabolism of progesterone is indicated by 
a comparison of the percentage yield of preg- 
nanediol from a given quantity of progesterone 
in women whose endometria are in different 
stages of development. Following the admin- 
istration of progesterone to 3 patients with 
amenorrhea with hypoplastic endometria Ven- 
ning and Browne* noted the excretion of only 
a trace of pregnanediol. However when the 
progesterone was administered following pre- 
treatment with estrogens 12 to 18% of the in- 
jected hormone was recovered as pregnanediol, 
and the endometrium underwent progestational 
changes which it had failed to do when pro- 
gesterone was administered without estrogenic 
pretreatment. No correlation however was 
shown to exist between the amount of pregnane- 
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diol recovered and the degree of progestational 
effect. Still higher recoveries (20 to 55%) of 
pregnanediol following injections of progester- 


‘one were obtained by these workers when the 


hormone was administered in the luteal phase 
of the menstrual cycle or in early pregnancy. 
It should be noted that in these particular cases 
pregnanediol was already being excreted from 
the metabolism of endogenous progesterone so 
that only an approximate estimate can be made 
of the increased excretion of pregnanediol due 
to the injection of progesterone. The available 
evidence, although still incomplete, indicates 
that the presence of a normal proliferated en- 
dometrium facilitates the conversion of pro- 
gesterone to pregnanediol. 

Marker and co-workers®® have demonstrated 
that the bull exeretes twice as much pregnane- 
diol as the pregnant cow. However the urine 
of steers castrated in infaney did not contain 
any pregnanediol.®® This observation has given 
rise to the suggestion that the testis may in some 
way be involved in the conversion of pro- 
gesterone into pregnanediol. To test this hypo- 
thesis progesterone was administered to male 
rabbits prior to and after castration. There 
was no significant difference in the amount of 
pregnanediol recovered, 9.6% of the admin- 
istered progesterone was isolated as pregnane- 
diol from the normal male rabbit and 11.8% 
after castration. The testis then does not ap- 
pear to be essential for the metabolism of 
progesterone. 


CONJUGATION OF PREGNANEDIOL WITH 
GLYCURONIC ACID 


That the method of conjugation might not 
be the same in all species is indicated by the 
failure to isolate sodium pregnanediol gluecuro- 
nide from the urine of various animals which 
are known to excrete pregnanediol. Up to the 
present only the human being and the rabbit 
have been shown to excrete pregnanediol as 
the glucuronide. } 

The method of Venning estimates sodium 
pregnanediol glucuronide only. Free preg- 
nanediol or pregnanediol conjugated with a 
detoxifying agent other than glycuronie acid 
would not be detected in urine processed by 
this procedure. Although it is very unlikely 
that more than a trace of free pregnanediol is © 
excreted normally the possibility that preg- 
nanediol might be present in urine, in part at, 
least, in a form other than the glucuronide has 
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not been excluded. For the glucuronide estima- 
tions to have quantitative significance in relation 
to progesterone metabolism it must be shown 
that it is the major form in which pregnanediol 
is excreted by the kidney. The presence of preg- 
nanediol in human urine in a form other than the 
glucuronide has not been established. Studies 
upon the rabbit indicate that there is no signi- 
ficant difference in the amount of free preg- 
nanediol isolated from acid hydrolyzed urine 
of progesterone treated animals from that iso- 
lated as the glucuronide. As the conditions of 
acid hydrolysis employed were such that preg- 
nanediol would be expected to be freed from 
any conjugated form in which it is likely to be 
excreted it would appear that in the rabbit at 
least pregnanediol is excreted for the most part 
if not entirely as the glucuronide. 

It is generally assumed that the conjugation 
of pregnanediol takes place in the liver. Is it 
not possible that in some forms of liver damage 
the glycuronie acid conjugating mechanism 
might be impaired and under these circum- 
stances pregnanediol, if it is excreted at all, 
might appear in the urine in a form other than 
the glucuronide, perhaps as the sulphate in 
which form it is known that cstrone® and 
androsterone™ are excreted? The effect of 
partial hepatectomy and liver damage on the 
excretion of pregnanediol by the rabbit is now 
under investigation in these laboratories. 


EXCRETION OF SODIUM PREGNANEDIOL 
GLUCURONIDE BY THE KIDNEY 


Little is known of the effects of renal effi- 
ciency on the excretion of pregnanediol. 
Hamblen and his ecollaborators*® have sug- 

‘gested that the temporary interruption of preg- 
nanediol exeretion occasionally observed by 
them during the luteal phase of the menstrual 
cycle might be the result of changes in renal 
activity. Cope*? compared the hourly excretion 
rates of pregnanediol with those of creatine and 
creatinine during labour and concluded that 
changes in renal activity affect pregnanediol 
excretion to approximately the same extent as 
they affect the excretion of creatine and 
creatinine. The abnormally small amounts of 
pregnanediol glucuronide excreted by preg- 
nant women with eclampsia has been shown by 
Bachman and co-workers® to occur simul- 
taneously with the onset of proteinuria and to 
be associated with this phenomenon during the 
remainder of gestation. They are of the 








opinion that this depression in excretion need 
not necessarily be due to defective renal action, 
and suggest that it is more likely an expression 
of faulty synthesis or conjugation of preg- 
nanediol to form the glucuronide. That im- 
pairment of renal function can have a marked 
effect on the excretion of pregnanediol is in- 
dicated by the failure of Cope*? to isolate preg- 
nanediol glucuronide from the urine of late 
pregnancy of two women with chronic neph- 
ritis. Before any determining role can be 
ascribed to the abnormally low excretion of 
pregnanediol in the pathogenesis of the 
toxemias of pregnancy it must be satisfac- 
torally demonstrated that such low excretion 
is not the result of impairment of renal func- 
tion but of deficient secretion or faulty meta- 
bolism of progesterone. 

As a preliminary to an investigation of the 
effects of various forms of kidney damage on 
the urinary excretion of pregnanediol we de- 
termined the curve of urinary elimination of 
this compound following the administration of 
progesterone and sodium pregnanediol glucuro- 
nide to normal rabbits. The progesterone as 
an oily solution and the sodium pregnanediol 
glucuronide dissolved in water were given at a 
single injection and the urinary excretion of 
pregnanediol glucuronide determined at 24- 
hour intervals. Following the administration 
of progesterone intramuscularly or subcutane- 
ously the curve of excretion of pregnanediol 
assumed a characteristic form shown in curves 
A and B of Chart 2. The time required for the 
complete elimination of the pregnanediol com- 
plex was found to be three days. Only a trace 
of pregnanediol glucuronide was excreted in 
the first 24 hours following the injection; the 
major portion appeared in the second 24-hour 
collection of urine followed again by a trace 
in the third 24-hour specimen. A similar time 
lag in the excretion of this compound has been 
observed by Venning and Browne* following 
the administration of progesterone to patients 
with amenorrhea and metropathia hemor- 
rhagica, and by Hamblen and co-workers 
following the injection of progesterone to nor- 
mal men. When progesterone was injected by 
the former authors during the luteal phase of 
the menstrual cycle or in early pregnancy it 
was observed that the increased excretion of 
pregnanediol occurred immediately. This led 
them to suggest that it takes some time for the 
mechanisms leading to the exeretion of preg- 
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nanediol to become effective if they are not 
already operative prior to the injection, as in 
the case of the luteal phase of the menstrual 
eycle or in early pregnancy. 

To gain further insight into the explanation 
of this 24-hour lag in excretion a single dose of 
sodium pregnanediol glucuronide was adminis- 
tered subcutaneously and intravenously and the 
rate of pregnanediol excretion determined 
(Chart 2, curves C and D). Although the time 
required for complete elimination of the preg- 
nanediol by the kidney was still two to three 
days these curves of elimination differ from 
those following progesterone administration in 
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EXCRETION OF PREGNANEDIOL IN THE F'2CES 

For urinary sodium pregnanediol glucuronide 
assays to have quantitative significance in rela- 
tion to progesterone metabolism it must be 
demonstrated that little if any pregnanediol is 
exeréted by other routes. Since it is known that 
cestrogens® and androgens™ are excreted in the 
feces it was considered not at all improbable 
that pregnianediol might be similarly excreted. 
To investigate this possibility acid hydrolyzed 
feces of progesterone treated rabbits were 
examined to determine the presence of preg- 
nanediol by a method developed in these 
laboratories.** 


D 
oO 
! 2 3 


Chart 2.—The urinary excretion of the pregnanediol complex nee the administration of progesterone 


and sodium pregnanediol glucuronide to rabbits. 


Numerals in square signify the total excretion of sodium pregnanediol glucuronide. 


Curves A and B.—Following the administration of progesterone intramuscularly (300 mgm.) and sub- 


cutaneously (275 mgm.) respectively. 


Curves C and D.—Following the administration of sodium pregnanediol glucuronide subcutaneously (150 


mgm.) and intravenously (135 mgm.) respectively. 


that the excretion of pregnanediol was im- 
mediate, one-third to one-half of the total ex- 
ereted pregnanediol appearing in the first 24- 
hour specimen of urine. It would seem then 
that the time lag is not the result of delayed 
excretion of sodium pregnanediol glucuronide 
by the kidney but is concerned with either (a) 
the rate of absorption of progesterone, (b) the 
rate of conversion of progesterone into preg- 
nanediol, or (c) the rate of conjugation of 
pregnanediol with glyeuronic acid. Which of 
these factors is responsible could be ascertained 
by determining the curve of excretion follow- 
ing the administration of progesterone and 
pregnanediol intravenously. 


‘from the feces. 


It was found that when progesterone was 
injected subcutaneously in the quantities in- 
dicated in Table II it was not possible to 
demonstrate pregnanediol in the feces. How- 
ever 5 to 7.1% of the progesterone given by 
gavage could be recovered as pregnanediol 
A possible explanation of the 
occurrence of pregnanediol in the feces under 
these conditions is that it arose from the reduc- 
tion, perhaps through bacterial action, of un- 
absorbed progesterone in the gastrointestinal 
tract. In view of the failure of parenterally 
administered progesterone to be excreted as 
pregnanediol in the feces it seems improbable 
that under normal conditions endogenous pro- 
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gesterone could be so excreted. To settle this 
point it is proposed to determine the steroid 
content of the feces of pregnant women. 


EXCRETION OF METABOLITES OF PROGESTERONE 
OTHER THAN PREGNANEDIOL 


As the conversion of progesterone into preg- 
nanediol involves the addition of hydrogen to 
the three reducible groups of the former com- 
pound many partly reduced intermediary com- 
pounds are theoretically possible in the course 
of this reduction. Several of these have alréady 
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4. Pregnanediol is excreted in the feces of 
rabbits receiving progesterone orally but not 
when the hormone is administered parenterally. 

5. The factors affecting the metabolism of 
progesterone and the subsequent excretion of 
sodium pregnanediol glucuronide are discussed. 


The author is indebted to the Banting Research 
Foundation for support of this investigation. 

The technical assistance of Mr. V. E. Kazmin is grate- 
fully acknowledged. 

The progesterone used in these studies was supplied 
by the Schering Corporation, Bloomfield, N.J., through 
the courtesy of Dr. E. Schwenk. 
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generally been ignored in considerations of pro- 
gesterone metabolism. To determine if such 
compounds arise in the rabbit during the course 
of progesterone metabolism the neutral urinary 
steroids excreted following the administration 
of approximately 800 mgm. of progesterone to 
normal female rabbits were examined, Preg- 
nanediol was the only compound isolated. 
Neither the partly reduced intermediates or 
isomers of pregnanediol were detected. We 
must therefore conclude that pregnanediol is 
the major end-product of progesterone metab- 
olism in the rabbit. 


SUMMARY 


1. The conversion of progesterone into preg- 
nanediol by the male and female rabbit has 
been demonstrated. 

2. The pregnanediol is exoreted as the glucu- 
ronide in this species. 

3. It has been shown that the uterus and the 
testis are not essential for the interconversion 
of progesterone into pregnanediol. 
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PSYCHONEUROSIS IN THE CANADIAN ARMY OVERSEAS 


By H. H. Hy.anp, LIEUTENANT-COLONEL, R.C.A.M.C. AND 
J. C. RicHARDSON, Magor, R.C.A.M.C. 


No. 1 Neurological Hospital, Canadian ‘Army Overseas 


HE prolonged sojourn of the Canadian 

Army in Britain, without being engaged in 
active warfare, has led to a unique situation 
from the standpoint of the mental health of the 
soldiers. True war neuroses associated with 
the mental stress of violence, excessive fatigue 
and fear of injury are few, yet neurotic dis- 
orders constitute an important problem because 
of the presence of a large number of predis- 
posed individuals in the army, and also because 
of certain disturbing elements in military life, 
such as separation from families, boredom, in- 
activity and indefinite waiting. 

This report is a survey of our experiences at 
No. 1 Neurological Hospital, R.C.A.M.C., where 
a large proportion of the psychoneurotie dis- 
orders of the Canadian Army have been sent 
for investigation, treatment and disposal. The 
figures given are based on admissions to hos- 
pital and do not include the large number of 
cases seen in the out-patient clinic. An attempt 
has been made to determine the factors predis- 
posing to these disorders and to discuss the 
common, immediate precipitating conditions. 
Certain general conceptions of neurosis are out- 
lined, principles of disposal and treatment are 
considered in some detail, and results are re- 
viewed. The special problem of alcoholism as 
related to neurosis is being considered in a 


separate paper which is now being prepared 
for publication. The aims of this report are to 
record our experiences in the hope of providing 
some information of general value, to present 
data that may be of use to medical boards in 
Canada, and to provide medical officers with 
some basic principles that may be of practical 
value in dealing with personality disorders. 


GENERAL CONSIDERATIONS OF SYMPTOMS 
oF NEUROSIS 


A tendency still prevails to look upon neuro- 
tic symptoms in a vague, mystical light, or to 
consider them as a product of’*the imagination 
or of wilful simulation. With the latter atti- 
tude, the neurotic tends to be regarded, and 
even openly called, a ‘‘lead-swinger’’, ‘‘bloody- 
minded’’, or other similar epithets. Not un- 
commonly he is left with the impression that 
his medical officer considers him a criminal of 
despicable type. The true psychoneurotic pa- 
tient then becomes resentful and determined ; 
he may exaggerate his symptoms to prove his 
ease and probably will be reticent and unco- 
operative in later attempts at treatment. This 
is not a plea for excessive sympathy and gentle- 
ness, but merely for a careful, informed 
approach to neuroses. The necessity for diag- 
nosing and dealing firmly with the actual 
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malingerer is recognized, but it seems at times 
that this condition is over-emphasized in the 
minds of medical officers to the point of being 
a menace to good medical practice and a 
barrier to satisfactory results in therapy. 
Similarly, an informed but harsh and scornful 
attitude towards neurosis is unjust and _ ill- 
advised. To quote Taylor’: 


‘‘Tt is inevitable that those who see much of ‘neu- 
rotics’, whether as patients or as acquaintances or rela- 
tives, should at times be irritated by them, for the 
essential feature of the neurotic’s illness is a failure 
to make a complete social adjustment. In war-psy- 
chiatry this irritation at times flares up and indignant 
service doctors put out vigorous pleas for the ‘treat ’em 
rough’ school. Such reactions are to be expected. 
Service psychiatric patients are failing in the most 
primitive test of manhood, the school of war, and those 
in whom the herd instinct is strongest have even less 
toleration for those who fall in the rear than for those 
who break away in the van.’’ 


Regardless of one’s approach to mental dis- 
orders, it is only reasonable and sound to bear 
in mind that there is a physiological basis of 
mental functions and dysfunctions. Mental 


Symptoms usually 
symbolic (but not 
exclusively so) 


Muscle paralysis Irritability 
Muscle ‘‘ties’’ Anxiety 
Anesthesias Egocentricity 
Hyperesthesias 

Paresthesias Worry 


Tubular vision 
Phobias and fears 


Obsessions, compulsions Anorexia 
Abnormal sex interests Insomnia 
Impotence 

Hallucinations 

Delusions 
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Symptoms expressive 
of general tension 


Concentration difficulties 


Over-concern about self 
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on post-traumatic states and the affective dis- 
orders, may prove important advances to be sup- 
ported and elaborated later by physiological 
methods. With advances in our knowledge of 
diseases of the nervous system, it becomes clear 
that the terms ‘‘organic’’ and ‘‘functional’’, as 
used in differentiation, are artificial, inaccurate 
and changing. 


CLASSIFICATION 


Any personality disorder is comprised of the 
given personality (and the physical substra- 
tum), as inherited and moulded by environ- 
mental influences, reacting to a certain group 
of circumstances which arise at a given time. 
The gradations between ‘‘normal’’, ‘‘neurotic”’ 
and ‘‘psychotic’’ disorders are narrow and ill- 
defined. Certain common symptoms resulting 
from mental stress occur in varying degrees in 
normal persons. In others, these same symp- 
toms tend to be carried to such an extreme as 
to merit the term ‘‘neurotic’’. Kraines® sug- 





Symptoms usually expressive 
of focal tension or of a 
disturbed autonomic nervous 
system 


Weakness, ‘‘ being run down’’ 
Easy fatigability 

Cardiac symptoms 

Gastric difficulties 

Intestinal spasms 

Bladder irritability 

Uterine dysfunctions 

Pains and aches in limbs 
Headaches 

Perspiring palms 

Cold hands and feet 
Eyestrain; ‘‘ringing in ears’’ 
Stammering, stuttering, ‘‘lump 


in throat’’ 


processes are the highest integrative and asso- 
ciative functions of the central nervous system, 
whose very complexity is bewildering and 
baffling. Yet, in the words of Cobb,? ‘‘psycho- 
logical phenomena, such as thinking, wishing 
or dreaming, are just as much functions of the 
organism as are breathing, running and digest- 
ing’’. Investigation in recent years has added 
to our knowledge of the physiology of intellec- 
tual functions and emotions, and has produced 
some narrowing of the gap between neurology 
and psychology. Some important contributions 
have been the studies of intellectual functions 
after bifrontal lobectomy, notably Bard’s work® 
on hypothalmie functions, and investigation 
of brain metabolism. Skilful clinical observa- 
tions and deductions, such as those of Symonds* 





gests the following useful classification of 
representative neurotic symptoms, with the 
qualification that there is an inseparable mix- 
ture of tension and symbolism in many symp- 
toms. 

A psychoneurotie reaction, then, may be con- 
sidered as a symptom-complex of greatly varied 
type, occurring in the background of a particu- 
lar person. For the purpose of standardizing 
our records and also for the sake of conveni- 
ence, we have followed the conventional classi- 
fication of psychoneuroses into anxiety states, 
hysteria, neurasthenia, and obsessive compul- 
sive states, but many difficulties and discrep- 
ancies have been encountered. Some of these 
problems will be discussed later in this report. 
A more general grouping of psychoneuroses, 
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according to severity and associated conditions, 
which is of practical value, is interpolated here 
and referred to later. 

1. Severe chronic psychoneurosis——In these 
patients a bad heredity and poor environmental 
influences have led to neurotic reactions for 
many years, and further breakdown under con- 
ditions of army life is just another incident. 

2. Psychoneurosis in a psychopath or mental 
defecttve—These patients have found adjust- 
ment to army life and duties particularly diffi- 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


[Nov. 1942 


of will or grudges, and because of his desire to 
return home to Canada. 

6. Psychoneurosts associated with other physi- 
cal disease of minor or major severity.—The 
neurosis may be precipitated by the situation 
related to disposal and treatment for the organic 
condition. 

7. Acute psychoneurosis in a relatively normal 
and stable personality—This condition may be 
due to particularly severe and prolonged stress 
through family troubles, army difficulties, ete. 


TABLE I, 


Return to duty 
Cat. A. Cat.BG&C Cat.E Cat. D 


Diagnosis Admissions 


Psychoneurosis: 

Anxiety states 

Reactive depression 
Hysteria 

Obsessive compu!sive .... 
Neurasthenia 


Psychosis: 


Schizophrenia 
Manic-depressive 

Paranoid states 
Post-traumatic dementia. . 
Syphilitic dementia 


Mental deficiency 


Psychopathic personality : 

Temperamental instability 

Other types, e.g., sexual 
criminal; drug addicts 


Chronic alcoholism 


eult because of their social characteristics, in- 
ability to grasp army training, etc., and neu- 
rotic reactions to these difficulties have resulted. 

3. Psychoneurosis in a mildly psychotic per- 
son.—A depressive psychosis or a mild paranoid 
schizophrenia may be present along with neu- 
rotic symptoms. 

4. Chronic, mild psychoneurosis (or latent 
mild psychoneurotic tendencies).—This condi- 
tion may precede the onset of disabling neurotic 
symptoms which are a result of the particular 
stress of the army situation. 

5. Psychoneurosis and malingering.—A per- 
son with genuine tensions or symbolic symptoms 
who is consciously exaggerating his disability 
and making no effort to recover because of loss 


Return to Canada Transfer (without 
recategorization) 


= 
> 


No. 


= 
° 
= 
> 


14 
30 
3 
9 
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SURVEY OF 1,171 CasEes or MENTAL DISEASE 


The above table indicates the incidence of 
different types of mental disorder in, and the 
disposal of 1,171 cases admitted to this hospital 
during the eighteen months from September, 
1940, to April, 1942. 

It will be noted that psychoneuroses constitute 
more than 55% of all cases of mental illness 
admitted to this hospital. Diagnosis has been 
confined to the various conventional groups ac- 
cording to the outstanding manifestations, but 
the picture was not clear-cut. The cases of*re- 
active depression included here all showed de- 
pression as the predominant feature of their 
illness, but varying degrees of anxiety also were 
present. In all these cases there was some dis- 
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tressing situation, usually domestic in Canada, 
which was, responsible for the depression. 
Granting a certain predisposition to neurotic 
reaction in the majority of cases, the cause 
seemed adequate to account for the patients’ 
symptoms. It has been emphasized recently by 
various observers® * ® that no sharp line of dis- 
tinction exists between a depressive neurosis 
and a depressive psychosis. It was felt, how- 
ever, that these patients had good insight and 
were without ideas of reference or self-reproach, 
so that the endogenous factor was less signifi- 
cant than the external stress, Varying degrees 
of depression were observed in the majority of 
eases of anxiety states and, here again, the 
distinction between anxiety cases with consider- 
able depression and cases with reactive depres- 
sion who also manifest a good deal of anxiety 
may be purely arbitrary. 

In common with other observers,® ?* 74 we 
have been impressed with the much greater in- 
eidence of anxiety states than of hysteria 
amongst the soldiers. In the last war the pro- 
portion of hysteria cases was reported to be 
much higher. One reason for this variation 
probably is the difference in precipitating 
factors. In this war, there have been more 
prolonged and less intense causes of stress, such 
as domestic worries, etc., rather than the acute 
situations with violence, great fatigue and fear 
in battle. Another important factor is that, 
with the development of interest in and under- 
standing of psychosomatic disorders in the past 
twenty-five years, mental symptoms are more 
readily recognized and accepted and, hence, the 
physician is more freely consulted. - A propor- 
tion (roughly 10%) of the patients with 
anxiety states showed conversion symptoms 
and might be classed as ‘‘anxiety hysteria’’. 
However, in all instances anxiety was the 
principal feature and the conversion symptoms 
were merely incidental and, in certain in- 
stances, probably wilful. The emotional status 
of these patients was so different from that 
encountered in true hysteria that the word 
hysteria is better omitted in describing these 
eases which belong properly to the group of 
anxiety states. 

In general the symptomatology was similar 
to that encountered in civilian practice. It is 
noteworthy, however, that at the time this 
country was being subjected to repeated heavy 
air-raids a considerable number of patients 
were admitted suffering from severe fear re- 





actions. The majority of these had been ex- 
posed to air-raids but had received no physical 
injury. On admission, these patients were in- 
tensely agitated and apprehensive, often be- 
coming panic-stricken at the sound of an air- 
plane, the siren or a bomb. They were quite 
shameless in displaying their fears and were 
likely to behave in a manner which was de- 
moralizing to the whole ward when an air-raid 
alarm sounded. Study of these patients indi- 
cated that their exposure to enemy action was 
in no sense the cause of their neurosis. It was, 
simply, a concrete danger on to which they 
projected their previously existing timidity,: 
anxiety and sense of insecurity. Fundamental- 
ly these cases were identical with the ordinary 
psychoneurotic case but, having been subjected 
to a terrifying experience, they became condi- 
tioned to a reaction which increased in in- 
tensity with each repetition. 

It will be observed that no attempt has been 
made to subdivide the anxiety states. The use 
of such terms as ‘‘effort syndrome’’, ‘‘func- 
tional dyspepsia’’, ‘‘cardiae neurosis’’, ete. has 
been avoided. Owing to the varied interpreta- 
tions put on such diagnoses, they are likely to 
be misleading. Moreover, if the approach to 
diagnosis and treatment deals in a more general 
way with the total personality disorder, these 
foeal visceral symptoms become less frequent 
and prominent. There is a tendency, for 
example, to apply the term ‘‘functional dys- 
pepsia’’ to both the patient with gastric symp- 
toms, for which no local organic basis has been 
found and in whom there is no evidence of 
neurosis, and to the clear-cut case of anxiety 
state with secondary gastric symptoms. For 
proper treatment these two types should be 
clearly differentiated. In the former, the diag- 
nosis should be dyspepsia of unknown origin. 
In the latter, the symptoms should be clearly 
explained to the patient but all emphasis in 
treatment directed to the more basic general 
symptoms of mental tension and their aggra- 
vating factors. 

The diagnosis of psychopathic state has been 
used in a rather narrow sense, including only 
those cases in which emotional outbursts, be- 
haviour difficulties and antisocial character- 
istics have been prominent since early child- 
hood. Many of the cases classed as tempera- 
mental instability might be considered as 
psychoneurosis of early onset with a prominent 
constitutional constituent. 
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ANALYSIS OF PREDISPOSING AND PRECIPITATING 
Factors IN 150 Cases oF PSYCHONEUROSIS 


The first 150 cases of psychoneurosis ad- 
mitted to this hospital has been reviewed, with 
particular attention paid to the background of 
each patient prior to enlistment. The cases 
were taken in order of admission and not 
selected. Although the series is not large, it is 
representative of the whole group and, it is be- 
lieved, of all cases of psychoneurosis which 
have occurred in the Canadian Army Overseas. 

The series is comprised of 15 officers and 135 
other ranks. The youngest patient was aged 17 
years, and the oldest 56. Twenty-nine were 40 
years of age or older, and 117 were fairly even- 
ly distributed between the ages of 20 and 39. 
There were 116 Canadians of British stock, 21 
French Canadians, and 13 of other nationalities 
including American, North American Indian, 
Hebrew and European. 

The diagnoses in the 150 cases were as 
follows: 

Anxiety states 115 cases (77%) 
Hysteria 20 ‘* (19%) 


Neurasthenia 2 ‘f (1.3%) 
Temperamental instability 
2.7%) 


with anxiety state .... 

Family history.—The results of an analysis of 
the family histories of the 150 cases are as 
follows. In 84 cases (56%) there was a history 
of neurotic symptoms, mental disease or al- 
coholism in one or both parents and, in many 
instances, also in one or more siblings. In 13 
eases (9%) the parents were unknown, di- 
voreed or dead when patient was very young. 
In the remaining 53 cases (35%) there was no 
family F*story of mental disorder. 

Manifestations prior to enlistment. — Mani- 
festations of nervous disorders prior to enlist- 
ment were as follows: frank nervous illness in 
59 cases; symptoms of nervous instability asso- 
ciated with difficulties in social adjustment in 
61 cases; no history of previous nervous insta- 
bility in 30 eases. Thus, 120 cases (80%) had 
shown evidence of nervous instability prior to 
enlistment, and one-half of these had suffered 
actual mental illnesses prior to enlistment. 
These men had formed reaction patterns of 
types which rendered them especially vul- 
nerable when exposed to the difficulties of ad- 
justment in army life overseas. In 22 cases the 
condition responsible for admission to hospital 
was merely an aggravation of an illness that 
had been present for years, and usually dated 
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back to childhood. These eases were classified 
as chronic anxiety neurosis. 


The majority of these cases of chronic 
anxiety neurosis had displayed in childhood 
such neurotic tendencies as: phobias, enuresis, 
temper tantrums and night terrors. Frequent- 
ly they were shy, seclusive, apprehensive chil- 
dren, sensitive and easily depressed. Excessive 
conscientiousness, feelings of inferiority and 
worrying tendencies often were life-long attri- 
butes. Many had suffered symptoms such as 
headaches and gastric symptoms related to 
their emotional thinking. Often a man would 
state that he had always been considered as 
delicate and was never capable of heavy work. 
Repeated difficulties in adjustment at school 
and in civilian jobs were related frequently. 
The inability to stay at one job was attributed 
usually to restlessness and a desire for change. 
A poor reaction to adversity was almost the 
rule in these eases, as also was a lack of capa- 
city for any sustained effort. With this type 
of predisposing background, it is easy to 
understand why a frank, neurotic disability 
resulted in men exposed to such strains as 
separation from families, unecongenial work, 
strict discipline, boredom, ete. 


There is an obvious source of possible error 
in this analysis, though it does not affect the 


general conclusions. The histories were ob- 
tained almost entirely from the patients, with 
added data from their unit medical and other 
officers. Though the stories undoubtedly were 
coloured by the soldiers’ motives and emotional 
states, they were recorded with as little direct 
questioning and as much critical evaluation as 
possible. It was our impression that errors 
were more in the nature of omission of details 
than of lying and romancing. Hadfield’® noted 
a similar high proportion of psychological pre- 
disposition freely admitted by his patients from 
the British Army. As a check-up on the truth 
of their statements, a letter was sent to the 
parents of 40 unselected patients. Information 
was requested about the health of. the patient 
in childhood, but no specific mention was made 
of nervousness. It was anticipated, therefore, 
that many replies would be negative in this 
regard. However, out of 37 replies, there were 
30 in which the patients’ statements were con- 
firmed and, in some instances, amplified. In 
no case was a patient’s statement shown to be 
false. Hadfield concludes from this evidence 
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and from confirmation obtained in a subsequent 
analysis that, whether or not the patients 
wished to be discharged from the army, they 
were not inventing their stories. 

It is not certain that the 30 patients in whom 
no previous history of instability was elicited 


were all as stable as this suggests. In certain 
eases there was some evidence of a lack of 
frankness and a reticence to admit fears or 
nervousness. Moreover, through previous medi- 
eal experiences, some of the patients had been 
led to believe that their nervous symptoms were 
tantamount to malingering and most shameful. 
These men tended to be vehement in their 
denials of any possible deviation from the 
normal in their past emotional reactions, 

Precipitating factors—The immediate causes 
of the nervous illnesses that brought the pa- 
tients to hospital fall into a few main groups. 
In some eases there was evidence of multiple 
sources of mental stress, which have been in- 
cluded in the analysis when they seemed of 
prominent significance. In most eases, how- 
ever, the state of mental tension was attributed 
to one predominant situation though the patient 
often described various other sources of worry, 
none of which were of real etiological impor- 
tance. The majority of patients were conscious 
of the important sources of conflict and they 
were revealed in a carefully taken history, 
though the relation of these factors to the 
symptoms presented was often unrecognized by 
the patient. In some eases, however, extensive 
psychotherapy was required to elicit the perti- 
nent history. It was possible to determine the 
precipitating factors in all but six cases. They 
are summarized as follows: 

1. Difficulty in adaptation to army life was 
found in 68 eases. This included such malad- 
justments as: engaged in unsuitable work, 
inability to tolerate army discipline, inability 
to get along amicably with associates in the 
barrack-room, boredom owing to lack of change 
and activity, too much responsibility (particu- 
larly N.C.O.’s), racial difficulties, ete. 

2. Domestic worries were revealed in 50 cases. 
These included such situations as: illness or 
death in immediate family ; estrangement from 
wife in Canada owing to suspicions regarding 
behaviour of either husband or wife and re- 
sultant lack of mail; financial worries, particu- 
larly in the case of large families; unhappy, 
worrying letters from wife reproaching hus- 
band for leaving home, beseeching him to come 
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back, elaborating on her discontent, threaten- 
ing suicide, ete. 

3. Fears related to enemy action were evident 
in 33 eases. Physical injuries were nil or 
slight, but these patients became excessively 
fearful -or retained misgivings about their 
courage following such experiences as exposure 
to air-raids, attacks on convoy during crossing 
to England, gruesome sights during air-raids, 
ete. (It should be noted that these 150 cases 
were admitted to hospital during the period of 
heavy raids on England.) This factor has 
been of slight importance in the cases admitted 
later when air-raids have been comparatively 
rare. 

4. Physical disease or infirmity due to being 
over-age was present in 23 cases. Physical dis- 
abilities have been operative in producing 
neurotic symptoms in three different ways: 
(a) Men who had been placed in lowered cate- 
gories because of non-progressive ailments 
found intolerable the monotony and limitations 
of being held in base units at restricted activi- 
ties. (b) Those kept in category A who, be- 
eause of their physical inferiority, were unable 
to keep up with their unit. (c) Mental tension 
from obvious causes ascribed to some existing 
minor physical ailment which then became 
aggravated and disabling. The organic condi- 
tions present in these cases included: arthritis 
of spine, hernia, sinusitis, fibromyositis, mal- 
nutrition, visual and aural defects, pulmonary 
tuberculosis, ete. 

5. Trauma had occurred in 14 cases. In none 
of these was there any possibility of symptoms 
being caused directly by cerebral injury. They 
were frank anxiety states or hysteria develop- 
ing after a relatively minor injury most com- 
monly to the head or spine. Frequently there 
was a time interval between the injury and the 
onset of neurosis. There has been a large 
number of cases showing more definite physio- 
genic post-traumatic states subsequent to head 
injury admitted to both neurological and neuro- 
surgical services in this hospital which are not 
considered here. 

6. Complications arising out of love affairs 
were the precipitating factor in 4 cases. 

A review of this analysis of 150 cases shows 
that a background of bad, inherited constitu- 
tion or previous nervous instability existed in a 
large majority of the patients, predisposing 
them to neurotic disablement when they were 
required to make difficult adjustments asso- 
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ciated with service overseas. No doubt many 
soldiers with similar constitutional and environ- 
mental background have made satisfactory ad- 
justments when engaged in congenial duties 
and free from concern about domestic situa- 
tions. However, the large proportion of cases 
in this series of neurosis with poor family 
history and previous neurotic traits is signi- 
ficant, and such predisposition must be accepted 
as the principal factor in their breakdown. 

A similar high incidence of predisposition has 
been noted by other observers dealing with 
British psychoneurotice soldiers. Sutherland,® 
in an analysis of 100 cases admitted to an 
E.M.S. hospital suffering from psychoneurosis 
occurring during or after exposure to com- 
batant action, found that 80 cases had a history 
of previous traits indicating emotional insta- 
bility and in 36 cases the illness was an aggra- 
vation of a previous psychoneurosis. Gil- 


lespie,)? discussing the same subject, says: 
‘One of the medical lessons of the war will 
probably be that, in any well disciplined force, 
psychiatric casualties, apart from mental de- 
fectives, are almost exclusively, although not 
entirely, among those temperamentally predis- 


posed, especially the ‘constitutional timid’.’’ 
Skinner*® emphasizes the importance of the 
predisposing factor and states: ‘‘The average 
man who has reached the age of twenty without 
showing traces of oddness of behaviour may be 
considered free from neurotic taint and unlike- 
ly to become a neurotic except under severe 
and unusual circumstances.’’ Thus it would 
appear that the reactions in early life are the 
important indications in detection of emotional 
stability or its lack. Both in diagnosis and 
prognosis of psychoneuroses information about 
the patient’s background is of the utmost im- 
portance, and no examination by a medical 
board should be considered complete without 
obtaining it. 


TREATMENT 


No attempt will be made here to discuss in 
detail the treatment of neurosis, but a few gen- 
eral principles of treatment in the army in its 
present situation are worthy of consideration. 
As in civilian life, personality disorders com- 


prise a large part of all medical practice. 


Treatment cannot be delegated to a few spe- 

cialists, but should be undertaken by all medical 

officers in combatant units and in hospitals. 
Treatment of the individual case must be in- 


THe CANADIAN MEDICAL ASSOCIATION JOURNAL 


_[Nov. 1942 


itiated by a careful evaluation of its physical, 
psychological and sociological components. A 
complete physical examination is essential and 
has added value in forming an acceptable basis 
for reassurance. The history should include a 
careful enquiry into the family history, to assess 
inherent factors. Questioning about childhood 
environmental influences, parental attitudes and 
relationships, phobias, school and work record, 
disposition toward sports and physical dangers, 
sexual habits, adaptation to difficulties and dis- 
appointments, mood changes, details of army 
experiences, ete., can be done fairly briefly, and 
it provides information necessary for some 
understanding of the constitution and patterns 
of reaction of the patient. The past history 
must delve into past neurotic as well as physi- 
cal illnesses. In an evaluation of the presenting 
symptoms, one should try to recognize neurotic 
symptoms in a positive way, rather than make 
the diagnosis by exclusion of organic disease. 
The mental examination should be systematic 
and complete, surveying aspects of intellect as 
well as emotions. 

A full history and complete physical examina- 
tion followed by explanation and reassurance, 
with discussion in detail of the factors causing 
the immediate conflict and mental tension, will 
do a great deal towards curing the mild, early 
psychoneurotie state. Talks with the patient, 
which encourage repeated airing of repressed 
fears and conflicts, are helpful in removing their 
high emotional colouring by some process of 
desensitization. Simple measures of retraining 
and improving attitudes are helpful in the 
willing and co-operative patient. Help and 
advice concerning the immediate problem, after 
demonstrating and explaining its relation to 
symptoms, are of prime importance and value. 
When possible, the medical officer should direct 
the man to the proper channels for help in the 
solution of his army or domestic problem; when 
the problem is insoluble every effort should be 
made toward achieving a reasonable philosophic 
outlook and avoiding continued emotional think- 
ing about it. 

Treatment in this hospital is primarily along 
these lines, with repeated talks and the addi- 
tion, in selected cases, of other measures such 
as hypnosis, use of sodium pentothal, sugges- 
tion by use of faradism and, occasionally, pro- 
longed narcosis. In our special situation, deal- 
ing with Canadian soldiers on active service 
abroad, measures such as sub-convulsive insulin 
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therapy and shock treatment have snot been 
used. Occupational therapy, remedial exercises, 
sports and entertainment have been found most 
helpful adjuncts to treatment, chiefly through 
providing a planned regimen of early rehabili- 
tation. Needless to say, a hospital designed 
specially for treatment of neurosis has special 
requirements of personnel, organization and 
equipment not found in the general military 
hospital. . 

Psychoneuroses with conscious exaggeration 
of symptoms are common and, at times, diffi- 
cult to treat. Here the patient has genuine 
tension or symbolic neurotic symptoms but also 
is wilfully exaggerating one or more of his com- 
plaints. The factors behind the element of 
malingering are usually one or both of the fol- 
lowing: (@) a strong desire to return to Canada, 
usually based on a feeling of frustration in the 
army overseas; (b) a sense of injustice because 
genuine nervous symptoms have been deprecated 
or disregarded when the patient reported sick. 
This type of patient has usually lost the will 
to carry on in the army and presents a difficult 
problem in therapy. Unless the wilful element 
is predominant, the patient should be treated 
like any other case of anxiety neurosis. The 
superimposed wilful element often will disap- 
pear when understanding and helpful attention 
is given to the underlying neurotic state. Proper 
handling of other cases of prominent wilful ex- 
aggeration requires a great deal of tact, re- 
straint and impersonal firmness. At times one 
has no choice but to return the man to duty, 
to be dealt with as a disciplinary problem when 
he refuses to perform duties for which he was 
considered capable. Such individuals are seldom 
of much use as soldiers and, fortunately, are 
rare, but it is necessary at times to deal with 
them summarily because of their influence on 
associates. 


RESULTS OF TREATMENT 


Referring to the table on 1,171 cases ad- 
mitted to this hospital during a period of 
eighteen months, it is seen that 55% of the 649 
eases of psychoneurosis returned to duty, the 
great majority remaining in category A. In 
1941, in conjunction with Major E. J. Young, 
C.M.H.Q., a questionnaire was sent to unit 
medical officers requesting information in re- 
gard to the health and efficiency of soldiers 
returned to duty from this hospital. Replies 
giving adequate information on 75 men dis- 


charged from hospital from three to fifteen 
months previously have been received. Thirty- 
five of these men were reported to be carrying 
on efficiently and willingly on full duty; seven- 
teen were said to be inefficient, unwilling, or 
frequent attenders at sick parades. The re- 
maining 23 eases had been later reboarded, 
category E, (totally unfit) due to recurrence of 
symptoms. In résumé, 55% of all cases of 
neurosis admitted to hospital were returned to 
duty ; if we accept the 75 cases on which follow- 
up information was received as representative 
of the whole group, which seems reasonable, 
38% remained on duty and 25% remained well 
and efficient during periods of three to fifteen 
months after discharge to duty. 

In evaluating these figures it must be remem- 
bered that a large proportion of our patients 
had psychoneurotice illnesses prior to enlist- 
ment, and their capacity to be useful soldiers 
was dependent on their adjustment. It is not 
surprising, therefore, that their symptoms 
cleared up in the protected environment of a 
hospital with measures of psychotherapy, only 
to relapse if they returned to cope with a situa- 
tion identical with that which precipitated 
their former illness. In a number of these 
eases the situation could have been improved 
by giving them more suitable work or, in some 
instances, by facilitating transfer to another 
unit. To date, such changes have not always 
been easy to arrange. It is expected that the 
relatively new Army Personnel Selection Board 
will be of great aid in transfers of such selected 
cases, as well as in the more general approach 
to allocation of men for proper duties. 

It may seem rather startling that only about 
25% of the patients admitted to this hospital 
return to duty and earry on efficiently, willing- 
ly and symptom-free, particularly as they have 
not been exposed to the strain of active war- 
fare. However, it must be taken into account 
that many of the other 75% should never have 
been taken into the army, because of their 
nervous instability. 

A large number of our patients had been 
treated previously in other hospitals—many, on 
several occasions—before being referred here. 
It has not been unusual to receive patients who 
had spent the greater portion of their time 
since enlistment being investigated and treated 
in various hospitals and ‘convalescent depots 
for conditions which were shown finally to be 
of neurotic origin. The time and money ex- 





440 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


[Nov. 1942 


COoe———_—_—_—_—_—_—_—_—_—_—_—_—_—_—=—_—=—_=_=_—_—_—_—_-_—_—_—=—_——————_—=[========—>_—>>>>>>>>===an==[—=_______=======_— 


pended on these unsuitable individuals might 
have been saved by a little more care in selec- 
tion at the time of recruitment. In many in- 
stances it seemed that a few pertinent questions 
by the examining medical boards in Canada 
might have revealed the disabilities of these 
men and prevented their enlistment. 

As mentioned above, experience in the British 
Army regarding the importance of predisposi- 
tion in these cases is essentially the same as 
ours. The percentage of English soldiers re- 
turned to duty after treatment for psycho- 
neurosis in some instances is even lower than 
that reported here, despite the more favourable 
proximity of homes and families. Thus, Suther- 
land® reported that of 100 patients treated in 
hospital for an average period of seven weeks, 
only 9 were returned to full duty. Seventy- 
two were discharged from the army, and the 
remaining 19 were placed in a lower category. 

It is characteristic of the poorly adjusted, 
restless psychoneurotic that he rushes to the 
colours when the excitement of war is in the 
air. It was not unecommon when patients were 
asked why they enlisted to receive the reply: 
‘‘beeause I thought it would make a man of 
me’’. Hadfield,?® reporting on a much larger 
group of patients admitted to a neuropathic 
hospital, states that only 20% were returned to 
duty from hospital and, of these, only 60% 
carried on satisfactorily after three months. 
He points out that many medical officers are 
unwilling to discharge the neurotic or psycho- 
pathie individual, because they object that he 
should ‘‘get away with it’’. He states that to 
send a combatant officer an unreliable man of 
poor calibre, who is likely to break down, is 
just as criminal as it is to send him a defective 
gun or an untested plane. We agree with this 
generalization in part, but again it must be 
stressed that disposal must be decided with care 
after serious evaluation of the individual pa- 
tient.- The danger of fostering escapism 
amongst Canadian soldiers by too readily 
evacuating neuroses to Canada has been found 
only too apparent. 

While this paper was in preparation an in- 
teresting study by Lewis and Slater** has been 
published. They investigated the medical 
records of two groups each comprised of 150 
psychoneurotie patients who had been returned 
to duty from hospital. Subsequently, all of 
the first group had been discharged from the 
army as unfit and they showed a significantly 


greater frequency of ten traits than the second 
group of men who were earrying on efficiently 
and willingly. These traits included: a positive 
family history; unsatisfactory work record; 
symptoms of the present illness before enlist- 
ment; resentment or strong dislike of army 
life; onset of the present illness without pre- 
cipitation by bombardment or continuous 
danger; hypochondriasis; paranoidal trends; 
amnesia, ete. With certain modifications, the 
authors conclude that the fewer of these attri- 
butes possessed by a patient, the greater the 
likelihood of his remaining in the army. 

This study is important in that it draws at- 
tention to those constitutional and emotional 
factors which may prevent certain patients from 
carrying on satisfactorily in the army following 
discharge from’ hospital despite an apparent 
subsidence of their symptoms under treatment. 
On the other hand, a patient with a severe 
neurosis precipitated by gross psychological 
trauma may remain well on return to duty be- 
cause the attributes predisposing to maladjust- 
ment are few and not intense. Thus, it is the 
underlying personality factors which should in- 
fluence prognosis in these eases rather than the 
severity of the presenting neurotic illness. 


DISPOSAL 


General principles.—In deciding military dis- 
posal each ease of psychoneurosis requires indi- 
vidual evaluation, but there are certain general 
rules to guide one in making a decision as to 
whether the man is fit to return to duty or 
must be evacuated to Canada. The chief points 
for consideration are: the duration of neurotic 
tendencies; the presence or absence of associ- 
ated conditions, such as mild psychotic states, 
mental defect, psychopathic constitution or 
other physical disabilities, and the response to 
treatment, which may be retarded by an element 
of escapism. A general grouping of cases, as 
mentioned in the discussion on classification, is 
of practical value. Severe chronic neurosis, 
neurosis in psychopaths or mental defectives, or 
neurosis superimposed on a mildly psychotic 
state can be recognized promptly ; such men are 
useless for military service and should be 
boarded, category E, and evacuated to Canada 
as soon as possible. Expedieiicy in removing 
such eases from hospitals and units is most-im- 
portant. In hospital they exert a bad influence, 
deleterious to any atmosphere of recovery and 
optimism. The milder psychoneurotie states all 
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offer hope of sufficient improvement under treat- 
ment for their return to military duty of some 
type. The results will vary in accordance with 
the care and skill of different medical officers, 
the facilities for treatment, and the efficiency of 
organization for dealing with grievances, re- 
allocation of duty, and rehabilitation. In cer- 
tain of the: milder psychoneurotic cases the 
categorization of ‘‘D for Canada’’ is justified, 
but some of these patients may be expected to 
improve there. 2 

As a general rule, the patient with a fairly 
mild psychoneurotie disability who can benefit 
by simple measures of treatment and handling 
is far better kept at his unit. He ean be sent 
to a elinie for a neuropsychiatric specialist’s 
opinion and help with treatment but, if he is 
admitted to hospital, there is a danger of the 
development of deeper and more fixed symp- 
toms. On the other hand, some mild and early 
cases may benefit by a short period of change, 
rest and treatment in hospital. 
of this hospital to see all cases first in the out- 
patient clinic and from there to admit only 
those in which indications for admission are 
clearly evident. 


GENERAL MEASURES OF PREVENTION OF 
PSYCHONEUROSES IN THE ARMY 


These considerations are, in part, a reitera- 
tion of previously mentioned conceptions, but 
are worthy of summary and emphasis. . 

Examining medical boards must be kept fully 
aware of the magnitude of the problem of 
mental illness in the army, and should make 
every possible effort to detect and reject the 
mentally unfit. A brief- pertinent history re- 
garding mental disorders in immediate relatives, 
previous nervous breakdowns, intolerance of 
sports or situations of violence, unsettled school 
and work record, backwardness at school, aleo- 
holism, phobias, ete., and the referring of doubt- 
ful eases to a neuropsychiatrist, should exelude 
many hopeless candidates. It will remain im- 
possible, however, to detect the unsatisfactory 
candidate who deliberately lies and withholds 
information of past mental illness or behaviour 
difficulties. 

The continual necessity of efforts to maintain 
and improve morale and discipline of the 
soldiers is of prime importance and_ bears 
directly on the reduction of neurotic disabilities. 
Detailed discussion of this subject is beyond the 
scope of this report. Feelings of patriotism, 


It is a policy © 


duty, urgency and accomplishment must con- 
stantly be built up by all possible means. 
Training should be, and is, designed towards 
maintaining healthy mental attitudes. The 
various organizations for providing satisfactory 
recreation, the hospitality and friendliness of 
civilians, welfare organizations, educational 
services, ete., all play their part in maintaining 
morale and mental health. 

A conscientious effort by Unit Medical Of- 
ficers to know their men and to help with 
domestic and army worries will effect a pre- 
vention and cure of many of the milder neu- 
roses, The medical officer should work in con- 
junction with other officers, chaplains and auxil- 
lary services, in helping to deal with domestic 
problems and in preventing injustice, unfair- 
ness or persecution. The regimental medical 
officer can, and must, take a large part in solv- 
ing the problem of mentally unfit, predisposed 
and disabled soldiers. Neuropsychiatric instruc- 
tion to medical officers by means of talks, lee- 
tures and clinics should be as extensive as 
possible. Interested and informed medical of- 
ficers in training units in Canada should be 
able to weed out a great many of those men 
predisposed to mental illness who have managed 
to slip through the medical boards on enlistment. 

Problems of transfer are common. Among 
hospital and clinie patients many are seen with 
genuine neurotic symptoms, in whom the main 
precipitating factor is related to improper allo- 
eation of duty. Not uncommonly a skilled 
tradesman is found to be doing an entirely dif- 
ferent type of work, with which he feels very 
dissatisfied. Others with defective intellect or 
education are trying to do work of which they 
are incapable. Where there is a stable back- 
ground a proper transfer often produces very 
gratifying results. At times men are refused 
requests for transfer for long periods, and 


_ strong feelings of resentment and frustration 


are fostered. The medical officer should be 
thoroughly informed of the details of each case 
before recommending transfer. Some psycho- 
paths and neuroties desire a change of unit and 
duty merely through restlessness and boredom ; 
in such eases the situation would not be im- 
proved by re-allocation. The present organiza- 
tion for dealing with selection of personnel 
should help in the solution of this problem. 
Though the obviously mentally unfit must be 
weeded out as quickly as possible, it is impor- — 
tant to keep the avenue of escape to Canada a 
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narrow one. The mildly neurotic soldier who 
conceives the idea that he might be sent back 
to Canada has been supplied with a further 
source of mental conflict and temptation to ex- 
aggerate. Cases must not be referred to medical 
boards too freely or hurriedly, and neuro-psy- 
chiatric boards must maintain absolute imparti- 
ality and an impersonal attitude. 

Not infrequently a neurosis is fostered by 
situations arising during and following treat- 
ment in hospital for some organic disease. Un- 
due harshness, lack of personal consideration of 
the individual, possible error in recategoriza- 
tion, returning the patient to duty too soon, or 
too late, are all faults and dangers to be guarded 
against by conscientious medical officers. Greater 
attention to the personal history and emotional 
state in alf cases would help greatly in prevent- 
ing such mistakes. Proper rehabilitation of 
patients is deserving of special consideration. 
The problem of ‘‘category’’ men in base units 
requires careful handling. If too many partial- 
ly disabled men accumulate, it would seem 
advisable to evacuate some of them back to 
Canada. 


More frequent granting of compassionate 
leave to men with very distressing domestic 
problems in Canada would certainly prevent 
quite a number of neurotic disabilities. At the 
same time it is realized that the Army has to 
be strict and firm about such cases, because if 
leave were granted too readily there would be 
obvious ill effects on morale. In certain eases, 
however, it is important that such leave be 
recommended and granted as soon as possible. 
Where the stress of the domestic problem has 
caused disabling mental symptoms and the pa- 
tient cannot be cured overseas, it is a medical 
problem in which the categorization ‘‘D for 
Canada”’ is indicated. 


SUMMARY 


1. The need for an informed, just, attitude 
toward psychoneurosis, without undue empha- 
sis on aspects of malingering, has been dis- 
cussed. 

2. Difficulties in classification have been con- 
sidered, and general conceptions of neurotic 
symptoms mentioned. 

3. Total admissions of mental disorders to 
the No. 1 Neurological Hospital during an 
eighteen-month period have been classified. 
Psychoneurosis constituted over half the total 
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number of cases. Symptomatology has been 
referred to only in a general manner. 

4. Predisposing and precipitating factors 
have been analyzed in the first 150 cases, and 
the results compared to those reported in re- 
cent publications from British hospitals. Evi- 
dence of nervous instability prior to enlistment 
was found in 80% of the cases, and in 56% 
there was a family history of mental disease, 
neurotic symptoms or alcoholism. In order of 
frequency, the common precipitating factors of 
the neurotic illnesses were: (a) difficulties in 
adaptation to army life; (b) domestic worries; 
(c) fears related to enemy action; (d) trauma. 


5. Treatment has been discussed briefly, and 
special mention made of the importance of a 
general effort by all medical officers to treat 
the psychoneurotic with careful understanding. 
Many milder cases can be more effectively 
treated if kept on duty than by being admitted 
to hospital. 

6. General principles of military disposal have 
been discussed -and our results reviewed. 
Fifty-five per cent of the 649 cases of psycho- 
neurosis were discharged to duty, chiefly in 
category A. By means of a questionnaire to 
unit medical officers it has been possible to 
follow up 75 of these eases over periods of three 
to fifteen months. The replies showed that 35 
of the 75 cases were carrying on their duties 
willingly and efficiently; 17 were carrying on 
unwillingly or with some symptoms; and 23 
were reboarded and returned to Canada. If 
these 75 cases be accepted as representative of 
the whole group, it may be said that roughly 
25% of cases of psychoneurosis admitted to 
hospital return to duty and earry on satisfac- 
torily. 


7. The problem of alcoholism in the army has 
been noted but will be discussed in some detail 
in a later publication. 


8. General measures of prevention of war 
neurosis have been discussed with special refer- 
ence to the present situation of the Canadian 
Army. Detection of the mentally unfit on en- 
listment or during preliminary training should 
be attempted by all possible means. The recog- 
nized relation of morale to mental health, the 
important réle of the regimental medical 


officer, problems of proper allocation of duty, 


careful rehabilitation, and the question of com- 
passionate leave are all important considera- 
tions which have been discussed briefly: 
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Colonel C. K. Russel, Consultant Neuropsychiatrist, 
R.C.A.M.C., has been most helpful in this work by his 
continued interest and advice. The authors are also 
indebted to Capt. R. F. Hanson for his assistance in 
the study and review of some of the cases. 
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SURGICAL PROBLEMS IN-THE ROYAL CANADIAN NAVY* 
By SuRGEON LIEUTENANT-COMMANDER W. C. MacKeEnziz, M.D.C.M., 


M.S.(Sure.), F.A.C.S., R.C.N.V.R. 


HE surgical problems of the naval medical 

officer differ from those of the medical of- 
ficer in the other armed services, in that the 
very nature of the Navy imposes greater indi- 
vidual responsibilities upon the members of its 
medical branch. I refer particularly to those 
medical officers serving at sea and having the 
sole responsibility for their ship’s complement. 
This assignment may entail long periods with a 
small body of normally healthy men, and one 
may feel that his professional knowledge is not 
being adequately utilized. Suddenly, without 
warning, disaster is upon them and the medical 
officer has every opportunity to test his ability 
and ingenuity. He is on his own, without the 
service of a consultant. A medical officer at 
sea, may, in addition, be called upon to minister 
to a patient in another ship of the convoy. The 
hazardous trip in a small boat from ship to 
ship in a heavy sea is long to be remembered. 

A large tanker was torpedoed early this year 
and one group of survivors was adrift nine and 
one-half days in a new type of unsinkable life- 
boat. The men were all clothed in one-piece 
rubber suits, open only at the neck and wrists. 
They ran out of food and water eighteen hours 
before being picked up by one of our Canadian 
destroyers, acting on information received from 
a Royal Canadian Air Force patrol. The medi- 
eal officer on the destroyer was Surgeon- 
Lieutenant George Maughan, formerly of Mon- 
treal. The twenty-two survivors were placed 
under his care. Twenty men were in fair con- 
dition, with frost bite of the hands and feet 
only. Two of the number were severely shocked 
from exposure. One of the latter responded 


* Read at the Seventy-third Annual Meeting of the 
Canadian Medical Association, Jasper Park, Alta., June, 
1942. 





well to morphia, coramine, hot coffee, general 
heat, and plasma transfusions. One died in 
spite of all these measures, including several 
plasma transfusions administered at sea. 
Twenty-four hours later twenty-one survivors 
were put ashore in Halifax in good condition. 
This incident is related to demonstrate how the 
sick bay of a ship at sea may be transformed in 
a very short time from a place of comparative 
inactivity, to the busiest of emergency wards. 

Tradition is part and parcel of every branch 
of the Navy. The language and descriptive 
powers of the average rating are a joy forever 
and our Sick Berth staff, or ‘‘tiffies’’ as they 
are called, is second to none. It is remarkable 
how the expressions of the Service are passed 
on from the old hand to the new recruit. If a 
morning’s work in surgery had consisted of two 
appendectomies, one uncomplicated and one 
ruptured, the leading hand of the operating 
room, on meeting his mate would describe it as 
follows: ‘‘The Old Man did two Dixies this 
morning, one clean and one dirty’’. 

The derivative of ‘‘Dixie’’ is appendiz, but, 
as you ean see, those of us coming off the beach 
have a lot to learn. 


INJURIES 


Acute conditions far outnumber chronic ones 
in Naval Hospitals and trauma represents one 
of our major problems. Fresh traumatic wounds 
are frequently seen and in severe cases the first 
consideration is the alleviation of shock. To do 
this, the usual measures, warmth, morphia, and 
so on, are combined with the intravenous ad- 
ministration of plasma or serum and the later 
addition of whole blood, if necessary. A care- 
ful clinical examination follows to determine the 
extent of injury. This includes x-ray examina- 
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tion, the various tests of function to demon- 
strate the integrity or otherwise of tendons and 
nerves, and observation to rule out internal 
injury. In the operative care of these patients 
antiseptic solutions are not used within the 
wounds; but thorough irrigation of the interior 
of the wound with very large quantities of nor- 
mal saline is routine. Experimental and clini- 
cal evidence accumulated by many observers has 
shown that wounds ean be rendered relatively 
as sterile by mechanical irrigation as by the 
application of antiseptic agents. This cleansing 
in no way injures normal tissue. The irriga- 
tion is followed by careful débridement, local 
application of sulfonamides, and, wherever pos- 
sible, closure without drainage. We are im- 
mobilizing many of our soft tissue wounds with- 
out fracture in plaster and feel that the com- 
plete rest and infrequent dressing tends to 
reduce infection and promote earlier healing. 

In the first aid treatment of complicated 
fractures of the lower extremity, either aboard 
ship or ashore, the use of the tourniquet and 
traction-immobilization in a. Thomas splint, as 
first recommended by Sir Robert Jones in 1914, 
have again demonstrated their value as life- 
saving and limb-saving expedients. A patient 
prepared in this way may be transported to 
hospital safely and the subsequent treatment of 
choice instituted. 

The commonest simple fracture in the Navy 
is the spiral fracture of the lower end of the 
fibula. The mechanism is usually forcible ex- 
ternal rotation of the foot. The uncertain foot- 
ing characteristics of small ships and jetties 
undoubtedly account for the prevalence of this 
particular injury. There is usually little or no 
displacement, and these lads are treated with a 
knee-length plaster and a walking ealliper. 

Fractures of the mandible are common among 
sailors. It is felt that interdental wiring offers 
the safest and easiest solution to the problem 
of immobilization in the individual with well 
distributed solid teeth. Recently, we have used 
a wire of the Kirschner type drilled across the 
fracture line, as recommended by Brown and 
McDowell, of St. Louis. This method may be 
used in many fractures of the lower jaw where 
lack of teeth, comminution of fragments or pre- 
vious failure, rule out interdental wiring. The 
nerve canal should be avoided in the placing of 
the wire. An electric power drill is suggested 
by Brown, and certainly simplifies the procedure. 
Our experience has not been extensive in the 
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use of the Winnett-Orr closed treatment of com-: 


pound fractures; but our results have been 
excellent. Lately, we have combined the local 
implantation of sulfanilamide with the closed 
plaster. Crushing injuries to the phalanges are 
very frequently seen in the Navy. The resultant 
comminuted, compound fractures, with exten- 
sive soft-tissue damage have responded well to 
individual finger casts, using sulfanilamide 
locally. 


BURNS 


Surgeon Rear-Admiral P. G. Wakely, of the 
Royal Navy, stated recently that the present 
conflict has produced more burns and scalds 
than any other in the history of the war. We 
have seen a large number of burns of all types, 
frequently complicated by further trauma. It 
is felt that two steps in our procedure have 
been of great value in treating the traumatic 
shock of diffuse burns. Firstly, the severe 
plasma protein loss, demonstrated by Elman as 
occurring in extensive burns, has been com- 
bated in our eases by large transfusions of 
serum. Secondly, intravenous pentothal sodium 
combined with oxygen inhalations, has proved 
a very useful anesthetic in the preparation of 
the burned areas in the hospital patients. 

In small ships, preliminary cleansing of the 
burned area is often impossible and the use of 
one of the medicated jellies or ointments is 
essential. Tannie acid jelly and triple dye 
jelly are those most frequently employed. 
Burns of the face, while sometimes treated with 
these agents, are more frequently dressed with 
cod liver oil or sterile glycerine. Involvement 
of the eyes necessitates the use of an anesthetic 
ophthalmic ointment or castor oil supple- 
mented with 1% cocaine. 

Many of our burns are limited to the hands 
and face, because the clothing protects the rest 
of the body. Severe hand burns are treated in 
hospital primarily with saline hand baths, 
usually three a day, with active movement en- 
couraged in the bath. Between the baths the 
hands are covered with large saline compresses 
or packs, which are kept moist and removed by 
soaking in the next bath. Third degree burns 
receive this treatment until affected areas are 
prepared for skin grafting. It is felt that early 
skin grafting is essential to prevent deformity. 
Hand burns of a lesser degree are subsequently 
treated by a triple dye jelly, 1 or 2% gentian 
violet alone, or sterile glycerine. In burns of 
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the face, saline compresses are also favoured - 


during early hospital management and the sub- 
sequent treatment is very similar to that used 
in burns of the hands. 

We have endeavoured to prevent deformity 
by early skin-grafting, but in eases seen many 
days after injury, with complicating severe in- 
fection, this has not always been possible. One 
such group of survivors exhibited a number of 
flexion deformities of the fingers, and one cica- 
tricial limitation of movement of the elbow. 
Whole thickness or Wolfe grafts were used in 
the correction of these deformities. All grafts 
were obtained from the abdomen and the re- 
sults were very satisfactory. It was found 
that asepsis, adequate hemostasis, and equal 
pressure over all portions of the applied graft 
were the factors upon which the success of the 
graft depended. Do not give up a graft too 
soon. We have seen a satisfactory functional 
and cosmetic result follow a graft that in its 
early stages did not appear to be thriving. 


IMMERSION Foot 


Surgeon-Lieutenant Commander D. R. Web- 
ster and his co-workers of the Royal Canadian 
Naval Base at Halifax have recently reported 
their experience with ‘‘dry refrigeration”’ in 
treating the common war condition known as 
‘‘immersion foot’’. This condition is usually 
produced by long immersion of the feet in ex- 
tremely cold water, with the limbs immobile 
and constricted by boots and clothing. Accord- 
ing to these investigators, the cold swollen feet 
seen at the time of the removal of the patient 
from the open raft become red, hyperemic and 
hot, and the swelling increases rapidly, once 
they are removed from the traumatizing en- 
vironment. The severely damaged, usually 
distal, areas, remain cold. Blebs appear fre- 
quently on these parts, filled either with straw- 
coloured fluid or extravasated blood. In the 
early stages these feet are anesthetic to pain, 
touch, and temperature. This anesthesia re- 
cedes distally, usually disappearing in ten days 
and giving way to paresthesia, e.g., burning or 
tingling sensation. 

Webster and his colleagues are of the 
opinion that the rapid swelling, increasing red- 
ness, and rise in temperature of the limb 
present the picture of an intense vaso-dilation 
.accompanied by definite damage to the vascular 
wall with transudation, as manifested by bleb- 
formation and extravasation of blood. This in- 


tense vaso-dilation and subsequent inflamma- 
tory reaction is accompanied by a marked in- 
crease in the metabolic demands of the tissue 
involved. They believe that if the metabolic 
demands of the part can be reduced until the 
cedema subsides, the extravasated blood is re- 
sorbed and the vaso-motor tone is re-estab- 
lished, the tissue damage will be greatly 
lessened, They use dry refrigeration, with the 
foregoing in mind, to reduce the metabolism 
in the devitalized extremities. In their early 
work dry refrigeration was obtained by pack- 
ing the extremities in dry ice bags, exposure to 
electric fans, and exposure to room temperature 
in a cool ward. These workers conclude that 
dry refrigeration relieves pain and appears to 
be successful in saving tissue which it is be- 
lieved would otherwise have become gan- 
grenous. No ill effects have been observed as 
a result of their treatment and systemic re- 
actions from toxie absorption appear to have 
been definitely lessened by this therapy. 


AcuTE ABDOMINAL CONDITIONS 


Acute abdominal conditions in the Navy 
usually mean appendicitis. We see an occa- 
sional perforated duodenal ulcer, an occasional 
intussusception, (one of which I shall describe 
later in detail) and, rarely, a traumatized 
abdomen. But for the most part our acute 
conditions are appendiceal in origin. Our 
treatment, similar to that on land, is removal 
of an uncomplicated acute appendix. However, 
our experience differs from that of most men 
in civil life, in that very frequently we see 
these cases several days to a week after the 
onset of symptoms at sea. We cannot agree 
with Stafford, of Baltimore, who, in a recent 
publication, stated his conviction that ‘‘imme- 
diate operation is the correct treatment for 
acute appendicitis in any stage of the disease’’. 
Many of our cases, seen four or five days or 
even longer after the onset of symptoms, ex- 
hibit marked localized tenderness and rigidity 
in the right lower quadrant of the abdomen, 
with the remainder of the abdomen negative. 
We are unable to palpate a definite mass either 
abdominally or by rectal examination. These 
cases present a real problem and it is felt that 
the sedimentation rate is of great value in de- 
ciding whether or not immediate operation is 
the treatment of choice. In the presence of a 
normal sedimentation rate, we feel: operation is 
preferable; but if the sedimentation rate is 
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rapid, we defer operation and treat the pa- 
tients conservatively. They are allowed sips of 
water and sulfathiazole by mouth, intravenous 
glucose and saline are administered as neces- 
sary and the head of the bed is elevated. In 
this type of case, one or two well known even- 
tualities occur, either definite abscess forma- 
tion or resolution. We have seen very few 
abscesses that have required surgical drainage. 
Personally, I have drained none where chemo- 
therapy was instituted early in the course of 
the localization process. 

In late cases without definite localizing signs, 
but generalized tenderness and rigidity, our 
treatment is immediate operation. Pre-opera- 
tively we correct gross blood chemistry changes 
by the usual administration of intravenous 
fluids. Intra-peritoneal use of sulfanilamide is 
routine in this type of ease. 

I have previously referred to an interesting 
ease of intussusception. 


An eighteen year old boy complained of crampy, 
generalized, abdominal pain associated with vomiting 
for forty-eight hours prior to operation. His abdomen 
exhibited generalized tenderness and slight distension. 
A diagnosis of small-bowel obstruction was made with the 
aid of a flat plate of the abdomen. At operation we 
found, first of all, the rusty blood-stained fluid described 
by Richardson in 1920 as associated with strangulation 
of the bowel. An intussusception was demonstrated, 
involving about eighteen to twenty inches of the 
terminal ileum, the point of origin being the site of a 
Meckel’s diverticulum. The diverticulum was six inches 
long and over an inch in diameter; it had invaginated 
upon itself and then proceeded distally along the ileum. 
As three sections of the involved segment of bowel were 
not viable, an exteriorization procedure was undertaken. 
He developed a small left-sided pelvic abscess in his 
second post-operative week, which, fortunately, drained 
into the proximal loop of the ileum. Six weeks after his 
first operation, we re-established continuity of his gastro- 
intestinal tract by means of a side-to-side anastomosis 
of the ileal loops. After several months’ convalescent 
leave, he returned to his ship. 


C. W. Mayo points out that exteriorization, 
followed at a later date by secondary closure, 
is the treatment of choice in this type of lesion. 
He states that primary resection with anastomo- 
sis performed at the same time carries a much 
higher mortality. 

In the group of elective operations, hernior- 
rhaphies comprise the majority, the type of 
repair depending upon the individual operator. 
Cholecystectomy, gastro-enterostomy, gastric 
resection and most standardized procedures are 
performed when the particular situation justifies 
their necessity. 

Complications are not common in operating 
on young, vigorous, healthy males. However, 
for a time, we were plagued with a series of 
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post-operative atelectases, five in number, and 
all within a period of a few months. Dyspnea 
and pain in the chest were the presenting symp- 
toms, Hyperpyrexia, obvious mediastinal shift, 
and tachycardia were the principal findings. 
None of these patients required bronchoscopic 
drainage and all cleared in from twenty-four to 
forty-eight hours, with CO, inhalations, oxygen 
tent when necessary and the usual palliative 
measures. It took five such cases to make us 
realize that there was a ‘‘slip in the drill’’ as 
an old hand would say. We, therefore, reduced 
our pre- and post-operative sedation and short- 
ened the time and amount of ‘‘head lowering’’ 


following the administration of our procaine 


spinal anesthesia. Routine CO, inhalations 
were started when the patients returned to the 
ward, and rolling from side to side was rigidly 
enforced. We have not seen a collapse in the 


‘last four months and feel that this regimen has 


been helpful in controlling this complication. 

Two cases of acute thrombo-phlebitis have 
been treated with para-vertebral lumbar sym- 
pathetic block, as suggested by DeBakey and 
Oschner. The result was satisfactory in both 
eases. The swelling was markedly diminished 
in each in twenty-four hours. In one it had 
disappeared by the tenth day and in the other 
by the fourteenth day. This sympathetic block- 
ade has also been of value in trauma of the 
lower extremities. One gunshot wound in par- 
ticular, in which massive early edema resulted 
in a cold extremity was benefited materially by 
the injection of the lumbar sympathetic chain 
with novocaine. 


NOSE AND THROAT DISEASE 


Surgeon-Lieutenant Commander Walter M. 
Paton, in charge of the Eye, Ear, Nose and 
Throat Department of the Naval Hospital at 
St. John’s, Newfoundland, made some very 
interesting observations. He found that it was 
not necessary to perform a single mastoidectomy 
at this base during the winter season. This 
encouraging result was achieved in spite of a 
very high incidence of acute upper respiratory 
and middle-ear infections. 

Dr. Paton considers three factors responsible : 
(1) the alert and diligent co-operation of all 


medical officers; (2) hospitalization of all pa- 


tients with fever and progressive symptoms; 
(3) the careful use of sulfonamides by mouth 
and by local application. He observed that 
hourly applications of finely powdered sulfa- 
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thiazole by means of a hand-operated powder 
blower were particularly effective. Care was 
taken to coat the mucous membrane of the upper 
respiratory tract, including the naso-pharynx. 
Acutely inflamed tonsils were gently everted 
with a tonsil hook and the surfaces of those 
structures were coated with repeated gentle 
puffs of powder. 

Emergency operations are always performed 
wherever necessary; but, in planning an elec- 
tive procedure, the first and foremost considera- 
tion of the surgeon in the Navy is: ‘‘ Will our 
operative procedure return this man to full 
duty?’’ If in our opinion it will, we have the 
full sanction of Surgeon Captain McCallum to 
offer that patient the benefit of surgical inter- 
ference. This, I am sure, makes us earnestly 
endeavour to give the officers and men of the 


Royal Canadian Navy the high standard of 
surgical care we know they deserve. We at- 
tempt, in the words of our fellow medical men 
of the United States Navy, ‘‘To keep as many 
men at as many guns, as many days as possible’’. 
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MORE LESSONS FROM THE ‘‘BLITZ’’ 
By J. R. LaCrorx 


Montreal 


IR raids on cities in Britain produced 

casualties in a fairly constant ratio of one 
person killed, one seriously injured and two suf- 
fering minor injuries not requiring admission 
to hospital. In a recent paper in this Journal* 
I indicated some of the details of organization 
which we found necessary for the proper care 
of those casualties who came in and remained 
as. hospital patients. I would like to supple- 
ment that paper by discussing now some of the 
problems created by the fatalities and by the 
eases of minor injuries, by a short criticism of 
the first-aid service in the Blitz, and by a note 
on the system of blood banks. 


Problems pertaining to the dead after a raid 
come into the realm of medical jurisprudence 

and are not of such great urgency, yet they are 
’ very real problems. Each of the dead is a case 
for the coroner and must be referred to him. 
Ordinarily, of course, since death has been 
violent, the cause of death would be determined 
and declared by the coroner’s court. Such pro- 
cess of law would become as fantastic as im- 
possible after a severe raid, so the law has been 
amended to by-pass the usual procedure. The 
coroner will now accept a death certificate from 
any registered practitioner with the cause of 


* Vol. 47, p. 112. 


death stated to be due to enemy action. No 
further details are required and no further in- 
vestigation is done. It is interesting to specu- 
late how much less liable to detection a murder 
would be, as long as it was done during a raid 
and in a bombed area, 

A greater difficulty created by air raids is to 
determine who are the dead. Over one ‘‘long”’ 
week-end our city had’596 killed: 150 of these, 
or 25%, were unidentifiable for one reason or 
another. Truly, 150 people had disappeared and 
were never seen again in a recognizable state, 
and the authorities had nearly this number of 
bodies on their hands after all the digging was 
finished, some months later. But these simple 
facts in a case are not enough to allow the 
heirs to assume their inheritance nor for the 
spouse to feel free to contemplate another union. 
The usual technique of the German raiders was 
to start fires, then use the fires as targets for 
bombing. The biggest fires attracted the greatest 
weight of bombs. People who took refuge in 
buildings which were both burned and blown 
to pieces not only frequently failed to survive 
but were also blasted to fragments and cremated. 
It is not surprising then that, of the 150 at 
first unidentifiable or missing, the courts were 
able to declare dead only about one-third. If 
the teeth could be identified by the dentist or 
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some physical defect by the doctor or other 
disinterested party, a painful situation was 
sometimes eased. Nearly a hundred remained 
legally alive and there is no relief for their 
surviving kin, who must wait whatever number 
of years the law prescribes before the courts 
will issue a deelaration of legal death. There 
must be many thousands of such eases in 
Britain. 

One of those who disappeared was a deserter 
from the army who was known to be in the 
bembed area. Some of his equipment, definitely 
identified, was found in one of the destroyed 
buildings. The courts refused the request of 
his family for a declaration of death. However, 
any reasonable evidence was accepted. One 
man whose body was recovered after many 
months was identified only by the fact that he 
had his income tax receipt in his pocket. This 
was considered sufficient basis for a declaration. 

Among those who were killed but remain 
legally alive, fifty were together in the under- 
ground vaults of a ‘‘pub’’ where seventy-five 
unfortunate people sought shelter. This build- 
ing was both bombed and burned and was 
literally razed to the ground. In spite of it, 
five of the seventy-five were dug out alive three 
days later and were able to testify concerning 
the presence of some of the others whom they 
knew. The remaining fifty were undoubtedly 
dead, but who were they? If every person in 
an area subject to raids would wear a metal 
identity disc, many cases involving doubt, sor- 
row and hardship could be avoided. 

However the 75% of casualties who remain 
alive are those of most interest to the general 
medical profession. While a. raid is actually 
in progress it is not good policy for medical 
men to go about the areas which are being 
bombed. First-aid and ambulance men do, and 
firemen must, but others should seek what pro- 
tection is available. After all, there is really 
nothing they can do on the spot but give 
morphia. Most doctors can take lessons from 
the trained first-aid groups who are the ones 
to deal with the injured at this stage. It is not 
the doctor’s work and he should take what 
means he can to guarantee that he will be un- 
injured when his turn to work does arrive. On 
‘earlier occasions hospital residents and nurses 
went about with a well equipped first-aid van 
while bombs were falling, but this was soon 
stopped. What good they can do is small and 
the danger on the street is very great. In rare 
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cases rescue squads fail to extricate victims who 
are caught by an arm or.a leg and amputation 
on the spot is necessary. When such occurs, 
someone can be sent from the hospital for the © 
purpose, 

One institution has proved itself invaluable in 
Britain. Early in the war first-aid posts were 
organized throughout the cities. There cannot 
be too many of these, and any casualty should 
be within easy distance of one. They should be 
clearly marked with large signs so that the people 
of the neighbourhood will remember, when need 
arises some dark night, exactly where they have 
been accustomed to seeing the signs. Several 
inhabitants of the neighbourhood are appointed 
for duty here, and the post is in charge of the 
general practitioner of the district or a trained 
first-aid worker. In these posts 50% of the 
casualties received treatment for their injuries, 
and were sent home. The number of these who 
later were forced to seek hospital care was 
negligible. The scores of minor injuries are 
treated here while the hospitals are busy with 
their tens of serious injuries. It is, of all places, 
the one where the medical profession can be 
really effective while a raid is actually in pro- 
gress. From first-aid posts the ambulance serv- 
ice draws most of the injured who must be taken 
to hospital. There should be, in any city which 
is reasonably sure to be bombed, at least enough 
first-aid posts to occupy all the general practi- 
tioners who have no other specific duties. 

First aid has been excellently organized in 
Britain. Before the war they had a good start 
with the St. John Ambulance Association, and 
many cities had a well trained centralized am- 
bulanee service for ordinary peace time needs. 
The work of these organizations has been beyond 
praise, and the skill of a full time, professional 
first-aid worker is a revelation to most doctors, 
near as it is to our own work. In addition to 
this solid nucleus thousands have taken first- 
aid courses. Pamphlets on first-aid have been 
distributed all over the country. Some, but not. 
all of them, are good, On the whole the applica- 
tion of first-aid could evoke little criticism. I 
would like, however, to mention three things 
from the point of view of seeing casualties as 
they arrive at hospital. 

In burns there is no first-aid for the burned 
area, but only general treatment of shock. What 
a boon it would be if the whole general public 
could be taught that nothing they can put on a 
burn is going to do any good and most things 
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will do harm. Lard and other greases on burned 
areas provide handicap enough, but some of 
the first-aid pamphlets issued by the drug com- 
panies advise the use in first-aid of one of the 
various tanniec acid jelly preparations and most 
first-aid handbooks are clever enough to talk 
about strong tea. First-aid kits are equipped 
with tannie acid jelly. We have seen large 
burns brought in already completely tanned, 
dirt and all. In such a ease one is beaten be- 
fore one starts. It need hardly be said-that 
the professional first-aid groups never make 
this kind of error. 

Inmbs should not be splinted individually. 
There is no way for an amateur, in the heat of 
the moment, to assess with any accuracy the 
presence or number of fractures. An injured 
person with a fracture somewhere should be 
entirely immobilized on a board, The profes- 
sionals always do this, using a splint which goes 
from heels to head, with the legs strapped to- 
gether and the arms strapped to the side. It 
takes no more time than to splint single limbs 
and is in every way more satisfactory. No 
chanees are taken of increasing the injury in 
undiscovered fractures. Transportation is 
easier. Fractured spines are not flexed. 

All first-aid workers should be taught as im- 
pressively as possible that every time they put 
on a tourniquet they are in effect amputating 
the limb at that level. Of. course this need not 
be true, and certainly a well managed tourniquet 
ean save a life and spare the limb as well, but 
its use is seldom necessary and the amateur 
first-aid worker does not realize how dangerous 
an instrument he is using, tends to use it too 
often, and many times causes more bleeding 
instead of less by failing to apply sufficient pres- 
sure to obstruct the arterial circulation. If 
' there is a real need to use a tourniquet the first 
aid worker should be instructed to place it 
around a pad over the wound or at the immedi- 
ate upper extremity of the wound. There is too 
much eareless talk in first-aid manuals about 
placing a tourniquet ‘‘between the bleeding 
point and the heart’’. One of our air-raid 
casualties had his hand and five inches of the 
forearm lacerated into mere shreds of tendon 
and bone and may very well have needed a 
tourniquet since all the main arteries were 
shattered. However, the tourniquet was ap- 
plied, securely, four inches above the elbow, all 
correct with a pad over the inner side of the 
arm. The patient reached hospital several 


hours later. One must count on its being several 
hours in a raid of any severity. As a result 
he lost his arm four inches above the elbow 
instead of five inches above the wrist. 

_ Those of the profession who undertake the 
training of first-aid groups could well place 
emphasis on these three points which under blitz 
conditions were the weak spots in the first-aid 
service. 


BLoop BANKS 


The use of blood banks has so completely re- 
placed previous systems of obtaining blood for 
transfusions and has proved so superior to other 
systems that a brief outline of the organization 
may be of interest. About the midsummer of 
1940 we found to our delight that when we 
wanted to give a transfusion we no longer 
needed to send for a blood donor—then wait 
with the hope that he would arrive some time. 
We had only to send to the laboratory. The 
advantages of having whole blood and plasma 
always on hand ready for immediate use are 
so obvious they need not be enumerated. 

The blood is donated, free, by the general 
public. A quiet but widespread advertising 
campaign acquainted them with the need for 
blood donations. Community efforts of this kind 
tend to go well in Britain and there has never 
been any dearth in the supply of donors. On the 
contrary, one often heard people say they had 
had their names in for several months without 
being called. We saw no shortage of whole 
blood or plasma in Britain. Red Cross workers 
made a door-to-door canvass and took the name 
and address of those who were willing to be 
donors. When they are wanted they are notified 
by post to report to the nearest blood transfu- 
sion station. This station is run by a full time 
blood transfusion officer, on salary, who is a 
member of the Emergency Medical Service. He 
is assisted by two or three nurses. 

The blood is drawn into sterile vacuum flasks 
containing citrate, each with the capacity of one 
pint, which is the usual amount of blood taken. 
A team of doetor and nurses draws twenty 
pints an hour when the method is systematized. 
The team moves about to different parts of the 
city so that the donors have not too far to go. 
The donors receive a cup of tea and make their 
own way home. 

All the blood goes to the most central hos- 
pital, where each flask is grouped from its 
separate sample. Technicians aspirate the 
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plasma into other-vacuum flasks, each contain- 
ing a pint, after the cells have settled. The 
flask in which the blood or plasma is stored is 
the container which is eventually connected to 
the transfusion needle. The blood is not poured 
into a different container, In its route from 
donor to patient it is never exposed to air but 
is at all times within a closed system. 

Our hospital (350 beds in use) drew its sup- 
plies from the central bank. We kept on hand 
36 pints of whole blood of Groups II and IV 
(Moss) and 50 pints of plasma. We received 
fresh whole blood three times a week and seldom 
had to use any which was more than 48 hours 
old. When the whole blood was a week old and 
still unused it was returned to the central bank 
where the plasma was recovered. Our plasma 
was kept until it was a month old before being 
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sent back. All unused plasma was sent from 
the bank to Leeds to be converted into powder 
which in turn was shipped to the various 
theatres of war. . 

If a doctor wants blood for a private pa- 
tient it is sold for one guinea a pint. It is 
free to hospital patients. Each pint of whole 
blood is marked with its group and is accom- 
panied by a small separate sample for matching. 

The blood bank system eliminates donors from 
the hospital except in rare cases where non- 
citrated blood is wanted. It eliminates most of 
the remaining difficulties from blood transfu- 
sions. It is time-saving and some times life- 
saving. Of all the good things that may result 
from this war there will be few for which 
doctors will be more grateful than this blood 
bank system. 


THE IDENTIFICATION OF CHRONIC NON-TUBERCULOUS PULMONARY 
DISEASE IN MILITARY PRACTICE* 


By Pau M. Anprus, M.D., F.R.C.P.(C) 
London, Ont. 


HE institution of routine chest radiography 

for the Canadian Army in the early months 
of the war marked a revolution in military 
medicine. In terms of its primary purpose, the 
elimination of tubereulosis, the results have 
been most gratifying. The x-ray survey has 
also brought to light an important volume of 
other concealed intrathoracic disease’ * * * and 
effected further conspicuous economies in this 
respect. 

The march of time has shown, however, that 
as might be expected, the elimination of signifi- 
eant chronic non-tuberculous pulmonary disease 
has been less than complete. That is, in spite 
of the improved examining technique, a steady 
stream of this class of disease is being discovered 
after a variable period of service. This con- 
sisted of such conditions as recurring or 
persistent asthma, bronchitis with persistent 


rhonchi, emphysema with respiratory difficulty, - 


unresolved pneumonia and bronchiectasis, arter- 
iosclerosis and hypertension, ete. The quantita- 
tive aspects of this are shown by the statements 
of the Minister of Defence, that an analysis 
of 78% of the discharges from service up to 
November 1, 1941, showed that 3,212 of these 


*From the Mara Laboratories at the Queen 
Alexandra Sanatorium, London, Ont. 


had been for ‘‘chroniec (non-tuberculous) in- 
fection of the respiratory system’’.* This is 
15% of all discharges for physical unfitness. 
The Director of Medical Services states that it 
is the highest single cause of all discharges from 
service, and is 28% higher than the next most 
common physical cause of discharge® (7.e. men- 
tal and nervous causes excluded). Expanded 
pro rata for all discharges, and to the conclusion 
of three years of war effort, the figure becomes 
of the order of 6,000 discharges for this class of 
disease. That the problem is potentially one 
of major size and importance, is shown both by 
the above figures, and by the statement of the 
Department of Pensions and National Health,t 
that at March, 1937, 8,242 soldiers from the 
last war were pensioned for (non-tuberculous) 
respiratory disease as a major disability, being 
10.3% of all major disabilities, or 17% of major 
disabilities. when.-wounds::are: excluded.~ It is 
then useful to review experiences to determine 
if any important percentage of these may be ~ 
preventable under military conditions, by ad- 
justments of technique in the light of new 
knowledge. 

By the application of hindsightedness (which 


* The Globe and Mail, Toronto, February 16, 1942. 
t Deaths among war pensioners, Ottawa, 1939. 
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is always easy), to the records of cases which 
have in this way turned out to be physically 
unable to serve, it is sometimes possible to 
identify clues, which, originally taken to be of 
limited significance, are shown by the sequel 
to be of greater importance than was formerly 
thought. Thus, from an examination of the 
records of an accumulation of permanent respir- 
atory casualties that appeared in this district 
in the present war, the staff of this hospital 
concluded that about 50% were preventable 
without departing from standard practice. By 
including refinement of method, and new 
thought derived from war experiences, this 
figure could doubtlessly be materially increased. 

It is of course one thing to exercise diag- 
nostic acumen in a restricted number of cases 
in civilian practice, and something else again to 
apply standards in the mass attestation of 
recruits. However, from accumulation of ex- 
periences with this class of casualty both during 
the present war and since the last war, I have 
attempted first to identify the leaks through 
which these cases have passed the attestation 
filter, and secondly to propose such technical 
remedies as can be expected to cost less than 
allowing the leaks to remain open. 


I. OvER-AGE SOLDIERS 


An important number of the thoracie casual- 
ties which have been discharged from service in 
this district in the present war have been associ- 
ated with over-age. They become casualties as 
a class because of bronchitis with rhonchi, em- 
physema with poor function, and arteriosclerosis. 

Applicants for enlistment over 45 years of 
age, frequently deduct a number of years from 
their actual age in making attestation state- 
ments. Many of these men are of eourse ‘‘well 
preserved’’ and serve successfully. Others prove 
to. be nearer the breaking point than was origi- 
nally suspected and have to be discharged from 
service, usually after one or more periods of 
hospitalization. The conditions and changes 
incident to military life are prone to precipitate 
crises in elderly persons who in the routine of 
civilian life are perfectly able to carry on. We 
recommend that the ages of all enlistees who 
are not by appearance clearly under 45 years 
of age, should be checked against birth records; 
and that all shown to be over 45, or not clearly 
appearing to be under this age, should have 
specialist thoracic consultation to decide whether 


a 


their reserves are sufficient to warrant attempt- 
ing military service. 

It is undoubtedly possible to eliminate an 
important number of non-effectives and eventual 
casualties by this method. 


Il. THe DEEP CHEST 


Approximately one-half of the soldiers dis- 
charged from service in this district for ‘‘tho- 
racic failure’’, were interpreted as having an 
abnormally deep thorax or other positive signs 
of emphysema. In the case of men over 45 
this most commonly reflected bronchitis with 
rhonehi, or arteriosclerosis. In younger per- 
sons discharged from service, the abnormally 
deep chest was more apt to reflect unresolved 
pneumonia with or without bronchiectasis; re- 
curring pneumonia, recurring respiratory acui- 
ties or asthma. 

The barrel-chest has long been clinically 
recognized as evidence of serious impairment of 
respiratory reserves, and there is no evidence 
to indicate that it should or will lose its high 
place in this respect. In the development of 
a thorax of barrel deepness, it follows that all 
intermediate states of abnormal depth must 
have existed at some time during the process. 
The barrel-chest is evident at a glance, but the 
intermediate stages are for obvious reasons much 
more difficult to differentiate from the normal. 
From this difficulty has come about a tendency 
to ignore, or even to dispute the existence of, 
intermediate stages of thoracic deepness. For 
the above reasons however, it is clear, first, that 


intermediate stages of abnormal chest deepness 
‘must actually exist, and secondly, that these 


must reflect a portion of the same kind of thing 
as does the true barrel chest, namely compensa- 
tion to injury and a call upon reserves. The 
value of the sign is however largely neutralized, 
especially in military practice, by the difficulty 
of obtaining agreement among different ob- 
servers in less than fully developed cases. 

It is however possible to establish a range of 
chest measurements in terms of the size of the 
subject sufficiently accurate to provide a border- 
line for alarm, and a basis for unity between 
centres. Thus the following ranges of limits are 
indicated by frequency curves, constructed from 
a trial series of one thousand measurements 
agreed upon by various members of the staff of 
this hospital. Suspicious measurements must 
in all eases of course be subject to consideration 
as to being physiological for the subject. 





452 


MAXIMUM HORIZONTAL SPINE-STERNUM MEASUREMENTS* 


Measurement 
19 em. or under 
20 ** or under 
21 ** or over 
22 ** or over 
23 ‘* or over 


Clinical correlation 
Almost certainly normal 
Probably normal 
Suspect enlargement 
Probably enlarged 
Almost certainly: enlarged 


* Made with a blunt ended wooden calliper. 


The apparently deep chest may be illusory, 
physiological, or harmless, and entirely con- 
sistent with ability to follow military service in 
any category. It may also reflect severe past 
or present disease, limitation of function, and 
approach to the breaking point of reserves as 
shown in the case of many military casualties. 
A large range of military thoracic casualties, 
respiratory and vascular, are possible of pre- 
vention by referring for specialist review all 
individuals in whom the antero-posterior diam- 
eter of the thorax exceeds a measured alarm 
point; that is, by separating physiological and 
idiopathic enlargements from those with mani- 
fest disease. 


III. THE POSITION OF THE X-RAY FILM 


The evidence is clear that the x-ray film in 
military practice has been less successful as a 
detector of unserviceable chronic non-tuber- 
culous pulmonary disease, than it has as an 
eliminator of tuberculosis. The radiologist, 
clinician, and administrator, have a common 
interest in knowing why this might be the ease, 
as well as in possible remedies. Because the 
’ x-ray film has proved to be so reliable, and 
clinical examination so uncertain, in the identi- 
fication of pulmonary tuberculosis, clinicians 
have come to rely upon this method to a similar 
degree as a detector of chronic non-tuberculous 
pulmonary injury. This concept incorrectly 
assigns the position of the x-ray film, places the 
radiologist in a false position, and is in fact 
the essence of the less-than-satisfactory success 
of the method. 

Any group of survey films will show an im- 
portant proportion of shadow, slight to intense, 
which might be described as generalized or 
localized fibrosis, generalized or localized em- 
physema, deformity or displacement of organs 
such as the heart and diaphragm, and depar- 
tures from the usual in the walls of the heart 
and aorta. The radiologist in Canadian mili- 
tary practice is faced with the problem of 
referring for clinical consultation, a limited 
cross section of such films, on the assumption 
that the most conspicuous shadows can be ex- 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


[Nov. 1942 


pected to parallel the most severe disease. This 
would appear to be a well conceived program, 
and is open to criticism only because it has 
turned out to be insufficiently effective in the 
identification of the class of disease described. 
Accumulation of experiences in both military 
and civilian life makes it abundantly clear that 
it is not possible with sufficient precision to 
separate the wheat from the tares in this class 
of disease by the use of the x-ray film alone. 
Many quite alarming appearing shadows turn 
out on clinical investigation to be without sup- 
porting evidence of significant injury.* Con- 
versely, many eases of severe pulmonary and 
vascular disease, including proved bronchiecta- 
sis, are reflected by only trivial or debatable 
changes in the films, such as the radiologist in 
survey work feels impelled to ignore. An im- 
portant proportion of chronic non-tuberculous 
pulmonary disease has thus passed the military 
examining filter because of an unwarranted con- 
fidence in the x-ray film as a selector of this 
class of injury.t 


IV. REMEDIES 


The nature of the evidence indicates that the 
only technique that can be expected to greatly 
lessen the proportion of chronic respiratory 
non-effectives and casualties which escape the 
attestation filter is an increase in clinical: con- 
sultations. It should be noted that piling up of 
experiences can increase the sensitivity of the 
radiologist to clues to damage, but will not 
enable him to greatly improve his selection of 
the clinically well from the clinically sick from 
the film alone. 


A. The ultimate in remedial measures is to 
have the chest of every recruit examined by a 
specialist, with the x-ray film simultaneously 


available. This would make possible the identi- 
fication of a proportion of this class of casual- 
ties, perhaps approaching that attained for 
tuberculosis. At centres where boards are con- 
tinuously occupied, all chests could be examined 
by an attached specialist at the same cost as 
dividing this part of the examination among a 
number of non-specialists. Some schooling would 
presumably be required to obtain and organize 
sufficient chest specialists, as has been the case 


* Technique, and size of subject have an important 
bearing on this difficulty with the isolated film. 

+ It will be interesting and important to know the 
relative merits of reduced-sized x-ray films and the full 
14” x 17” film in this respect. 
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for practically every other phase of the war 
effort. 

B. The penultimate or compromise solution is 
presumably to step up the frequency of referred 


thoracic consultations. If every film not com- 
pletely free from all suggestion of abnormal 
shadow slight or. marked, were referred for 
clinical consultation, a greatly increased propor- 
tion, though certainly not all, of thoracic non- 
effectives, could be detected and rated for what 
they are at the time of enlistment. What pro- 
portion of routine films ft might be necessary 
to refer in this way would have to be determined 
. by a trial survey (see later). A large proportion 
of such examinations would of course prove to 
be clinically negative, and the subjects be physi- 
cally suited to military service. However, the 
group could also be expected to contain a major 
proportion, though not all, of the cases of 
bronchitis with rhonchi, unresolved pneumonia 
and bronchiectasis, arteriosclerosis and emphy- 
sema with poor function etc., that are at present 
passing the attestation filter and defeating mili- 
tary intent. These would then become more 
subject to identification than is possible under 
the present system of isolationism of the x-ray 
film and examination by non-specialist boards. 

Those who actually develop chronic non- 
tuberculous and vascular disease during service, 
must of course be admitted to be in the non- 
preventable group as it is impracticable to ex- 
elude suspect and potential cases. Survey of 
the ease records of thoracic casualties, however, 
shows indisputably that very frequently the 
disease was manifest and identifiable at the time 
of enlistment. It is these that we can hope to 
exclude by modification of case-finding methods, 
and at no sacrifice of otherwise useful military 
material. 

However, the results of such a partial or com- 
promise correction of method could be expected 
to be disappointing and still subject to criticism, 
because without a doubt, considerable numbers 
of non-effectives would still eseape the examin- 
ing mesh. It is my opinion that only the first 
recommendation (Section A), namely the spe- 
cialist examination of the thorax of all enlistees, 
ean bring this problem to a satisfactory status. 

It is fair to anticipate that the costs of such 
increased examinations would be small as com- 
pared with the immediate and ultimate costs of 
the unmodified system. This also raises the 
question whether the most economical, because 
the most efficient, system of military examina- 





tions, might not be the passing of recruits 
in production-line fashion through specialist 
boards, each member concerned only with a 
particular region or system of the body. 

Some correlative suggestions as to technique 
follow. 

1. Education.— The writer believes that a 
contributory cause to non-effectiveness of the 
attestation filter as it relates to chronic non- 
tuberculous and vascular disease is attributable 
to the fact that many. examiners have no oppor- 
tunity of seeing to what extent their decisions 
over the years have turned out to be satisfactory 
or otherwise. It is from surveying the proved 
consequences of these decisions in terms of ill- 
ness, non-effectiveness, and public costs, that the 
conclusions of the present paper have been ar- 
rived at. It is the author’s opinion then, that an 
accumulation of films and case records of proved 
military thoracic failures, should be displayed 
before every group of examining officers in Can- 
ada. This would make known the medical situa- 
tion as reviewed in this paper, and sensitize the 
field for an amended technique of case-finding. 

2. Trial survey.—Many of the quantitative 
features of stepped-up case-finding as it relates 
to chronic non-tubereulous thoracic injury ecan- 
not be said to be known. To obtain information 
as to this it would presumably be necessary to 
make a trial survey of limited bodies of service- 
men, the surveying board to include radiologists 
and thoracic specialists, with the x-ray film in 
all cases available at the time of the examination. 
This should provide information as to the quan- 
tity of thoracic injury of various grades that 
exists in our forces, as well as the frequency of 
consultation for which it is necessary to provide 
in an expanded program of case-finding. 


Part II. STANDARDS 


To obtain uniform decisions from a scattered 
body of medical examiners is of course next to 
impossible. It is however highly desirable for 
the efficiency of the forces and the future costs 
to the country that the maximum feasible unity 
in this respect be attained. The difficulties being 
what they are, the most practicable path is pre- 
sumably to lay out the simplest set of standards 
consistent with attaining our purposes; and to 
this must be added a follow-up device for attain- 
ing and maintaining these ends. The statistics 
as to casualties quoted in the opening para- 
graphs of this study show that it is our number 
one military medical problem. A considerable 
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expenditure of effort is therefore thoroughly 
warranted in this respect, and may justifiably 
be regarded as a major part of the program of 
medical selection. 

From the observed fate of disease in many 
soldiers in the present war and since the last 
war the author has constructed a classification 
of chronic non-tuberculous thoracic disease in 
terms of the presenting finding and expected 
sequel. Although this may appear to be defec- 
tive from the pathological standpoint, it is 
designed as a practical compromise with the 
needs of regimentation. It is presented as a 
‘Standards and Instructions for the Attesta- 
tion of Recruits with Chronic Non-tubereulous 
Pulmonary Disease’’, particularly for the use 
of consulting specialists. The author recom- 
mends that this or some other specification of 
standards-of-disposal in terms of nature-of- 
injury, be supplied for the guidance of military 
examiners. 


STANDARDS AND INSTRUCTIONS 


For THE ATTESTATION OF RECRUITS WITH 
CHRONIC NON-TUBERCULOUS PULMONARY DISEASE 


(Tentative proposals by the Queen Alexandra 
Sanatorium, October, 1941). 


CLASS I. IDIOPATHIC BRONCHITIS 


. Description—Cough and expectoration, persistent or 
intermittent without demonstrable anatomical injury 
by x-ray or physical examination. 

. Disposal.—Fit for category A or B. Such persons 
show no specific tendency to respiratory accident or 
pathologically rapid progression. 


CLASS II. MANIFEST BRONCHITIS 


. Description—Identified by rhonchi. If bronchitis 
is suggested by radiographic changes only, disposal 
as under Class VI. 

. Disposal.—Unfit for service, unless the sounds are 
proved to be transient. Respiratory future unsatis- 
factory. 


CLASS III. IDIOPATHIC EMPHYSEMA 


. Description Abnormal depth of thorax for age and 
build of subject (spine-sternal measurement in gen- 
eral over 22 cm.). May or may not be supported 
by hyperresonance, horizontal position of the ribs, 
low or flat position of the diaphragms in radiograph, 
or insufficiency of thoracic expansion or air entry. 
No cause apparent on examination of the vascular 
and pulmonary systems. — 


. Disposal.— 


(1) If not more than moderate (spine-sternum in 
general under 23 em.), and function apparently 
fair, acceptable for service in B or C category. 


(2) If more than moderate (spine-sternum in gen- 
eral 23 em. or over) or if function doubtful, fit 
for category C or reject. 


CLass IV. ASTHMA 


. Description.—History of ‘‘asthma’’ or of periodic 
or chronic dyspnea. 
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B. Disposal.— 


(1) History of one only ancient attack and no pul- 
monary or thoracic damage demonstrable by 
x-ray or physical signs, fit for Category A. 

(2) History of more than one attack, or any thoracic 
or pulmonary damage, unfit for service. 


CLASS V. MISCELLANEOUS OCCUPATIONAL, TUMOUR, 
UNEXPLAINED DISEASE, ETC, 


Unfit for service. 


CLASS VI. UNRESOLVED PNEUMONIA AND 
BRONCHIECTASIS SUSPECT 


A. Description.—To be suspected from— 


(1) History; of pneumonia, especially if more than 
one attack, or repeated respiratory acuities. 
(2) Physical examination; in the presence of basal 
crepitant rales, respiratory lag and dullness at a 
base, or abnormal depth of thorax especially 
in young persons (spine-sternum 22 cm. or 

over). 

(3) X-ray;*° direct or inferred evidence of former 
infectious pulmonary injury even when slight 
(see B(3) post). 

B. Disposal.— 

(1) History; if repeated attacks of pneumonia, or 
if frequent or disabling respiratory acuities, 
unfit for service. 

(2) Physical examination; if persistent rales, unfit 
for service. 

(3) X-ray; (a) chronic broncho-pneumonia, atelec- 
tatic lobe or portion of lobe, or atelectasis in- 
ferred by conspicuous displacement of heart or 
diaphragm, unfit for service. (b) Less than 
conspicuous displacement of heart or diaphragm; 
diaphragmatic irregularities, pathological degree 
of ring-shadows, ‘‘thickening, scarring, matting 
or fibrosis’’ of pulmonary linear shadows gen- 
eral or localized, empyema operation or pleural 
thickening. 

1. X-ray changes limited or equivocal and no 
cough, dyspnea, emphysema or apparent limi- 
tation of function, fit for Category A or B. 
It is imperative however that slight radio- 
graphic changes are not passed without clini- 
cal examination as the class conceals bron- 
chiectasis and severe emphysema, 

. X-ray changes conspicuous or limited cough, 
dyspnea, emphysema, or questionable function. 
Reject or examine with iodized oil. (a) If 
iodized oil examination positive or doubtful, 
reject. (b) If iodized oil examination nega- 
tive with satisfactory filling of the bronchi of 
both bases, fit for Category B or C. - 


CLASS VII. CONCEALED VASCULAR INJURY 


A. Description.—Radiographic increased density of the 
pulmonary markings, stigmata of emphysema, above 
the average silhouette of heart or aorta, etc. may 
reflect arteriosclerosis, premature deterioration, hyper- 
tension or incipient heart-failure, etc, not otherwise 
manifest. : 


B. Disposal.— 
(1) Consultation as to vascular disease and function. 


(2) If thorax moderately deep (spine-sternal meas- 

urement in general 23 em. or over) or function 
questionable, fit for category C or reject. 
This group includes. the pathologically aged 
variety of non-effective and compensation bene- 
ficiary, which escapes detection as not falling 
into any other specific class of injury. 


Nore.—Canadian categories as far as the thorax is con- 
cerned specify: Category A.—‘‘Can undergo severe 
strain’’; Category B.—‘‘Can undergo considerable 
exertion not involving severe strain’’; Category C.— 
‘“Able to stand home service conditions’’, 


* Technically unsatisfactory films should be repeated. 
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The following technical procedures are sug- 
gested as pertinent to attaining and maintaining 
thoracie standards. 

A. Schooling.—In addition to travelling 
schools as suggested in a previous section, it 
seems probable that to obtain the maximum ad- 
vantage from any attempt at standardization, 
chest specialists should be assembled in schools 
to study and compare experiences, and agree 
upon standards and methods. Without this, any: 
organization must operate below its potential 
best because of excessive variation in individual 
opinions. In conjunction with the principle of 
schooling, the principle of consultation service, 
travelling or central or both, should presumably 
be incorporated. This could be expected to pro- 
mote unity of decisions for classes of cases, 
discover and. disseminate trends of experiences 
as they arise, and to foster commonness of pur- 
pose between the central bureau and scattered 
units. The principle of schooling has apparent- 
ly proved to be necessary and useful in a great 
many other phases of the war effort. 

B. Unification of standards between depart- 
ments.— The largest and best storehouse of 
knowledge as to the fate and costs of any class 
of disease among soldiers, must be the aceumu- 
lated experiences of the Board of Pensions Com- 
mission from both the last and the present wars. 
If, as is presumably the case, examining boards 
and the Pensions Commission have the common 
purpose of enlisting only persons who can be 
expected to remain physically well in military 
life it would seem that all decisions as to medi- 
eal standards should be a joint product of these 
two bodies, and based always upon the collected 
observations and records of the latter. The 
maximum utilization of this reservoir of experi- 
ences would seem to be indicated if we are to 
profit by our mistakes of the past. 
self-evident to me, (1) that whatever conditions 
are admitted to be pensionable, should also be 
deemed unacceptable for military service, or 
(la) to whatever extent the exigencies of war 
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require that physical subnormals be utilized for 
service, it is imperative that these be identified 
and labelled for what they are. Disguising these 
as normals is clearly promoting military failure 
and loading the pension bill, (2) That what- 
ever standards and methods govern the assess- 
ment of pensions, should also be the standards 
for the selection of enlisted forces. (3) That 
the facilities and organization built up by the 
Board of Pensions Commission since the last 
war, for attaining uniformity of standards for 
ex-soldiers throughout the Dominion, should be 
heavily. drawn upon for attaining the same pur- 
pose in new forces. (4) That the utilization 
and application of these experiences and re- 
sources is probably impossible without a com- 
mon governing body for the two classes of 
service. 


SUMMARY 


1. It is shown that a quantitatively and qual- 
itatively alarming volume of chronic non-tuber- 
eulous pulmonary and vascular disease has been 
enlisted in the Canadian military machine, with 
consequent defeat of military intent, and misuse 
of resources. 


2. The mechanism by which this came about 
in the preliminary press of enlistments is ex- 
amined, and the remedies which are thereby 
indicated are reviewed. 


3. The evidence indicates that the condition 
is relatively preventable, without significant in- 
crease in costs or sacrifice of useful military 
material. 
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WHOLE LIVER AS AN ADJUVANT TO IRON IN THE TREATMENT 
OF HYPOCHROMIC ANAIMIA* 


By Rupo.tF GoTruies, M.Sc., M.D. 


sLoutreal 


HERE is hardly a problem in internal medi- 

cine which is more frequently presented to 
the internist than anemia. In the treatment of 
anemia it is often forgotten that it is not a 
disease entity but a symptom always associated 
with and the result of some other condition. 
For this reason the treatment of anemia is as 
complicated in some eases as it is simple in 
others. To provide adequate treatment it is 
essential to be clear about its nature and 
causation. 

Anemia is a reduction in the oxygen-carrying 
capacity of the blood, associated with a decrease 
in the number or size of the red blood corpuscles 
or in the hemoglobin content of the circulating 
blood. The erythrocytes, which are normally 
produced by the myeloid system, function as 
containers for the hemoglobin which combines 
with oxygen and transports it to its destination. 
The hemoglobin. is formed by the reticulo- 
endothelial system, the normal storage place of 
iron which has been absorbed from the intestinal 
tract, probably in the ferrous form. Erythro- 
eytes, with an estimated life of from two to six 
weeks, are being constantly produced and de- 
stroyed, and the hemoglobin is also continually 
synthesized and broken down. There is a defi- 
nite balance between the processes of production 
and destruction, so that the number of erythro- 
eytes and the quantity of haemoglobin in the 
circulating blood are normally maintained at a 
constant level. When for any reason (a) the 
rate of production is decreased, or (b) the rate 
of destruction is increased, or (c) there is an 
excessive loss of blood by hemorrhage, this 
balance is disturbed and an anemia is produced. 

(a) Decreased production may result from 
(1) quantitative decrease in red marrow from 
aplasia, as in benzol poisoning, or crowding out 
of erythrogenic tissue, as in leukemia or 
myeloma; (2) quantitative depression of marrow 
activity as by malignancy, hypometabolism, 
chronic toxemia, such as nephritis, or cachexia, 
or (3) deficiency in supply, absorption or 


*From the Department of Medicine, Division of, 
Hematology, Jewish General Hospital, Montreal, Que. 


utilization of essential hematogenic materials 
(mineral salts, including iron, proteins, carbo- 
hydrates, fats, vitamins, water, anti-pernicious 
anemia factor, secondary anemia factor of 
Whipple, other hematogenic principles not yet 
isolated). 

(b) Inereased destruction may result from 
(1) hemolytic agents (chemicals, bacterial 
toxins) ; (2) rapid red cell removal because of 
an abnormality of cell shape (congenital hemo- 
lytic icterus), overactivity of reticulo-endothelial 
system, or defect in cell structure. 

(c) Excessive loss of blood may eccur from 
acute or chronic hemorrhage. 

The treatment of anemia would be simple 
indeed if it were always possible to choose the 
appropriate therapy by merely placing the 
anemia in its etiological group. Unfortunately, 
this cannot always be done, since in many cases 
a multiplicity of factors may participate in the 
production of a single case of anemia, and 
effective therapy must be based upon an under- 
standing of all the factors involved. For ex- 
ample, treatment of pernicious anemia by ad- 
ministration of the anti-pernicious anemia 
factor may result in a depletion of hemoglobin- 
building materials as a result of the accelerated 
erythropoiesis. This is the so-called ‘‘hemo- 
globin lag’’ which must be treated by .admin- 
istration of iron and other hematogenic mate- 
rials in addition to the anti-pernicious anemia 
factor. Likewise, administration of iron alone 
in a ease of nutritional anemia may give rise 
to a condition of ‘‘stroma lag’’ in which stroma- 
building materials may be lacking. In such a 
ease it is necessary to administer, in addition 
to the iron, other essential hematogenie mate- 
rials (vitamins, proteins, fats, carbohydrates, 
ete.). This is well illustrated by the clinical 
experiments to be described below. 

The observations reported in this paper are 
based upon 800 cases of anemia studied during 
the past four years. With the exception of 45 
eases in the ‘‘poor diet’’ groups (see below), 
all of the patients were hospitalized for at least 
a short period, There were 200 acute cases of 
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CHART 1-200 ACUTE CASES (GOOD DIET, IRON AND VITAMIN B COMPLEX) CHART I1—FIRST 300 CHRONIC CASES (GOOD DIET, IRON AND VITAMIN B COMPLEX) 
1 ; ' 
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ose PER CENT 
123 45 67 8 9 WN 1213 14.15 16 171 12.3.4 5 6 7 B 9 IT 1213 14 15 16 17 18 19 20 21 22 2324 WEES. 


CHART I11—CHRONIC CASES (EXPERIMENTAL) ON GOOD DIET CHART IV—CHRONIC CASES (EXPERIMENTAL) ON POOR DIET 
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recent origin due to a single brief insult, and 
600 chronic cases of long standing due to pro- 
longed and varied causes. 

Acute cases.—Of the 200 acute cases studied, 
122 were the result of hemorrhage (perforated 
viscus, accidents, etc.) and 78 were the result 
of infections (pneumonia, typhoid fever, etc.). 
The ages of the patients varied from 19 to 52 
years, with an average age of 31. There were 
129 female and 71 male patients. The initial 
erythrocyte counts varied from 2,800,000 to 
3,900,000, with an average of 3,200,000, and the 
hemoglobin ranged from 41% (6.40 grams) to 
68% (10.60 grams), with an average of 54% 
(8.45 grams). 

The therapy in these cases was simple and 
rapidly successful. The patients were put on a 
full diet, vitamin B complex and iron. Various 
iron salts were used: ferrous carbonate, ferrous 
sulphate and iron and ammonium citrates. Good 
results were obtained with all of them. A 
typical acute case was as follows: 


Mrs. S.K., 27 years of age, just recovering from an 
operation for ruptured ectopic pregnancy (15 days post- 
operative). There was nothing of importance in the 
family or past history of the patient. She was ad- 
mitted to the hospital 15 days before in severe shock. 
The diagnosis of ectopic pregnancy was made and she 
was immediately operated upon. A transfusion was 
given at the time of operation. She made an uneventful 
recovery. Examination of the blood 15 days after the 
operation showed: red cells, 3,100,000; Hgb., 52% (8.11 
grams) ; reticulocytes, 1.5%. 

The patient was put on ferrous sulphate, 15 gr. daily. 
There was a reticulocyte response, reaching its maximum 
of 12% on the 8th day. There was a rapid increase in 
Hgb. and red cells. By the end of six weeks of therapy 
the patient’s red cells were 4,700,000 and the Hgb. was 
92% (14.35 grams). The treatment was then stopped. 
Repeated checks on the patient’s blood showed little or 
no change during the following twelve weeks. Twelve 
weeks after the end of therapy the red cells were 
4,900,000 and the Hgb. 94% (14.66 grams). 


Chart I shows the rapid and uneventful re- 
covery made by the group of acute cases. 

Chronic cases—In the treatment of the 
chronic cases, many more difficulties were en- 


countered than in the acute eases. The origin 
of the anemia in these cases was due to a variety 
of causes: 168 were due to chronic hemorrhage 
(bleeding hemorrhoids, menorrhagia, ete.), 236 
were the result of pregnancy, 134 were the re- 
sult of a deficient diet, 62 were the result of 
prolonged infection (rheumatic fever, ete.). The 
ages of the patients varied from 18 to 47 years, 
with an average age of 32 years. There were 
390 female and 210 male patients in the chronic 
group. “The initial erythrocyte counts varied 
from 2,700,000 to 3,800,000, with an average of 
3,100,000 and the initial hemoglobin ranged 
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from 40% (6.24 grams) to 66% (10.29 grams), 
with an average of 52% (8.11 grams). 

In the first 300 chronic cases the therapy was 
practically the same as outlined for the acute 
eases. As shown on Chart II, the results were 
slower, but almost as good. However, it was 
observed that a large number of these patients 
relapsed a few weeks after the therapy was dis- 
continued. This is illustrated by the typical 
ease from this group which follows: 

Mrs. R.K., 29 years of age. No family history of 
importance. Past history: no serious illness, 5 years 
married, 4 children, the youngest 3 months old. Com- 
plaint: progressive weakness for the past two or three 
years. Physical examination revealed nothing abnormal 
except a marked hypochromic anemia: Hgb. 61% (9.51 
grams), red cells 3,200,000, reticulocytes 1%. The pa- 
tient was put on iron and ammonium citrates, 90 gr. 
daily, and vitamin B complex. There was a moderate 
reticulocyte response reaching the maximum of 7% on 
the 15th day of treatment. By the end of 8 weeks the 
patient reached practically normal blood values: red 
cells 4,500,000, Hgb. 88% (13.72 grams). The treat- 
ment was then stopped. Two weeks later the Hgb. was 
90% (14.04 grams) and the red cells were 4,700,000. 
Six weeks after treatment had been stopped the Hgb. 
was 82% (12.79 grams) and the red cells 4,400,000; and 
16 weeks after discontinuance of the therapy the Hgb. 
had dropped back to 75% (11.70 grams) and the red 


cells to 3,900,000. 

In order to determine the cause of the re- 
lapses observed in the first 300 chronic cases 
which were treated with iron, it was decided to 
maintain the remaining 300 chronic cases on 
strictly controlled diet and medication. These 
300 cases were divided into four equal groups 
of 75 with diet and medication as follows: 


Group 1: ‘‘Good diet’’, iron and vitamin B 
complex. 

Group 2: ‘‘Good diet’’, iron and whole liver 
concentrate. 

Group 3: ‘‘Poor diet’’, iron and vitamin B 
complex. 

Group 4: ‘‘Poor diet’’, iron and whole liver 
concentrate. 


The ‘‘good diet’’ included an abundance of 
meat and fresh vegetables, while the ‘‘poor 
diet’’ consisted chiefly of white bread, potatoes, 
tea and sugar, and some butter, with little or 
no intake of meat and fresh vegetables. 

In group 1, 40 received ferrous-ferrie sac- 
charate (the equivalent of 4 gr. Fe daily), and 
35 received ferrous sulphate (15 gr. daily, 
equivalent to 4144 gr. Fe). In group 3, 35 re- 
ceived the ferrous-ferric saccharate and 40 
received the ferrous sulphate in the doses used 
in group 1. 

The groups receiving iron and whole liver 
concentrate (3 and 4) were given one ounce 
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daily of a preparation containing in each fluid 
ounce the total soluble constituents of two 
ounces of whole fresh beef liver and four grains 


of iron as ferrous-ferrie saccharate. No addi- 
tional vitamin B complex. was given to the 
patients receiving the whole liver concentrate. 

“In groups 1 and 2 the treatment was con- 
tinued for six weeks, at. which time normal 
hemoglobin values were reached. The results 
are shown on Chart III from which it can be seen. 


that there was no significant difference between ~ 


groups 1 and 2 at the end of six weeks. After 
six weeks the treatment was discontinued, but 
the patients were kept under observation for 
an additional twelve weeks. After discontinu- 
ance of the treatment group 1 showed a con- 
siderable drop in the hemoglobin level, while 
the high level of group 2 remained relatively 
unchanged. seats 

In groups 3 and 4, as shown on Chart IV, the 
results obtained were quite different. In both 
groups the response to therapy was much 
slower than in 1 and 2. 

The therapy was continued for eight weeks, 
and at the end of that time group 4 reached 
practically normal hemoglobin values, while 
group 3 showed only moderate improvement. 
Treatment was discontinued and the patients 
were observed for an additional ten weeks. 
During this time the hemoglobin level of group 
3 declined markedly while the level of group 
4 remained practically unchanged. The fol- 
lowing are typical cases from each of these 
four groups: 


Group 1 


Mrs. L.K., 49 years of age, complaining of profuse 
menstrual bleeding for the last two years. There was 
no important family or past history. The menstrual 
bleeding became progressively worse during the past two 
years. Physical examination revealed nothing abnormal 
except a marked anemia: Hgb. 42% (6.55 grams), red 
cells 2,900,000, reticulocytes 1%. The diagnosis of meno- 
pause was made and palliative treatment was instituted 
for this condition. In addition to a good diet of an 
abundance of meat and fresh vegetables the patient 
was given 15 gr. of ferrous sulphate daily and vitamin 
B complex. There was a reticulocyte response, reaching 
its maximum of 10% on the llth day. Eight weeks’ 
after the beginning of therapy the hemoglobin had 
risen to 90% (14.04 grams) and the red cells were 
4,700,000. The therapy was then discontinued. Two 
weeks later the Hgb. was 90% (14.04 grams) and the 
red cells 4,600,000. Ten weeks after discontinuance of 
the therapy the hemoglobin had dropped back to 73% 
(11.38 grams) and the erythrocyte count to 3,800,000. 


GROUP 2 


Mrs. E.K., 47 years of age, complaining of excessive 
menstrual bleeding for the past three years. Physical 
examination revealed nothing abnormal, and the diag- 
nosis of menopause was made in addition to severe hypo- 
chromic anemia: Hgb. 40% (6.24 grams), red cells 





2,800,000, reticulocytes 1%. Palliative treatment for 
the menopause was started in addition to a good diet of 
an abundance: of meat and fresh vegetables and iron- 
liver therapy (1 oz. bepron daily). There was a reticu- 
locyte response reaching its maximum of 12% on the 
9th day. By the end of eight weeks the Hgb. was 88% 
(13.72 grams), the red cells 4,600,000. The therapy 
was then stopped. Two weeks later the Hgb. was 92% 
(14.35 grams) and the red cells 4,700,000. Ten weeks 
after discontinuance of the therapy the Hgb. was 90% 
(14.04 grams) and the red cells 4,700,000. 


GROUP 3 

Mrs. L.F., 33 years of age, complaining of weakness 
which began during the latter part of her 4th pregnancy 
and continued after delivery. She has been for the 
past. few years on a rather poor diet consisting chiefly 
of carbohydrates, very little fresh fruits and vegetables, 
and practically no meat. The family and past history 
were of no significance. Physical examination revealed 
nothing abnormal except a marked hypochromic anemia: 
Hgb. 66% (10.29 grams), red cells 3,700,000, reticulo- 
cytes 1%. The therapy was then started with 15 gr. 
of ferrous sulphate daily and vitamin B complex. For 
economic reasons the diet could not be changed at the 
time. There was a very slight reticulocyte response 
reaching the maximum of 3% on the 12th day. The 
therapy was continued for eight weeks with moderate 
improvement of the patient. At the end of eight weeks, 
the Hgb. was 76% ‘(11.85 grams) and red cells 4,100,000. 
Treatment was then stopped and two weeks later the 
Hgb. was 75% (11.70 grams), red cells 4,100,000. 
Ten weeks after the therapy was discontinued the Hgb. 
was 68% (10.60 grams) and the red cells 3,600,000. 


Group 4 
Mrs. M.S., 31 years of age, complaining of weakness 
beginning during the latter part of her fifth pregnancy 
and continuing after delivery. For the past few years 
she had been on a poor diet, consisting chiefly of carbo- 
hydrates. Physical examination revealed nothing ab- 

normal except a hypochromic anemia: Hgb. 64% (9.98 
grams), red cells 3,500,000, reticulocytes 1%. Iron- 
liver therapy (1 0z. bepron-daily) was then begun. For 
economic reasons there was no change in the diet. The 
therapy was continued for eight weeks. There was a 
maximum reticulocyte response of 12% on the eighth 
day. After eight weeks the Hgb. was 86% (13.41 
grams), red cells 4,500,000. Two weeks later the Hgb. 
was 88% (13.72 grams), red cells 4,600,000. Ten weeks 
after discontinuation of the therapy the Hgb. was 90% 
(14.04 grams) and the red cells 4,700,000. 

CoMMENT 
The cases described illustrate the importance 
of providing a sufficient variety of essential 
hematogenie materials in balanced amounts to 
restore permanently the normal hematopoietic 
processes. In acute cases of recent origin, 

where the only factor in the anemia is a 
sudden loss of iron, the administration of iron 
salts may bring about a lasting recovery if the 
diet is adequate. However, in chronic cases of 
long standing due to prolonged and varied 
causes, more than iron is required for perma- 
nent recovery. ; 

_ In chronic cases, if the patient is on a good 
diet which is supplying some essential hemato- 
genié materials, the administration of iron and 
vitamin B complex may bring about a tempo- 


rary improvement, but a relapse occurs as soon 
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as the therapy is discontinued. If the diet is 
poor, even a temporary improvement is difficult 
to achieve with only iron and vitamin B complex. 

When a good source of essential hematogenic 
materials, such as whole liver concentrate, is 
added to iron in the treatment of chronic eases, 
a permanent recovery is brought about regard- 
less of whether the diet is good or poor, since 
the whole liver concentrate is apparently cap- 
able of compensating for any shortcomings in 
the diet. Thus, a combination therapy of iron 
and whole liver provides a convenient and 
effective method of obtaining rapid and per- 
manent results in the treatment of chronic cases 
of anemia without dependence upon the diet of 
the patient. 


SUMMARY 


1. Acute cases of anemia of recent origin due 
to a single brief insult usually respond well to 
iron therapy if the patient is receiving an ade- 
quate diet. Once it has reached normal levels 
the blood remains normal unless there are 
complications. 

2. Chronic cases of anemia of long standing 
due to prolonged and varied causes require more 
than iron therapy for permanent recovery. Al- 
though iron and a good diet may restore the 
hemoglobin in these cases, the results obtained 
are not lasting and relapses are common after 
the therapy is discontinued. 

3. When a good source of essential hemato- 
genic materials, such as whole liver, is added to 
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iron in the treatment of chronic cases of anemia, 
a rapid recovery is brought about. This recovery 
is lasting and is not followed by a relapse when 
the therapy is discontinued. 

4. The effectiveness of the iron-whole liver 
combination in the treatment of chronic cases 
of anemia is independent of the diet of the 
patient. It is as effective with a poor diet as 
with a good diet. In patients on a poor diet, 
the addition of whole liver to the iron is ap- 
parently capable of compensating for short- 
comings in the diet. 

5. The rapid permanent results obtained in 
chronie cases of anemia with the combination 
of iron and whole liver cannot yet be explained. 
It may be that this combination provides a 
sufficient variety of essential hematogenic ma- 
terials in balanced amounts to permanently 
restore the normal hematopoietic processes. 


We are indebted to John Wyeth & Brother, Inc., for 
supplying us with the iron salts and the iron-whole liver 
concentrate in the form of Bepron. 


R&suME 


Les anémies aigues d’origine récente et d’étiologie 
unique guérissent bien par le fer et la diéte généreuse; 
les résultats obtenus persistent habituellement. Les 
anémies chroniques dont 1’étiologie est multiple ré- 
pondent moins bien 4 la seule thérapeutique ferrugineuse, 
méme si le régime alimentaire est généreux; la cessation 
du fer améne des rechutes. C’est dans ces cas que 1’ad- 
jonction de foie total accomplit la guérison qui sera 
stable. L association fer-foie total ne requiert pas le 
régime spécial riche en produits hématogénes. Ces ré- 
sultats magnifiques sont d’explication difficiles; peut- 
étre s’agit-il d’une meilleure distribution des éléments 
hématogénes. JEAN SAUCIER 


ATYPICAL CARDIAC INFARCTION 


By G. F. Strone, M.D. 


Vancouver 


[PvE to the original work of Herrick and 
subsequent reports of many others, the 
diagnosis of cardiac infarction is now well estab- 
lished. This diagnosis is usually made on the 
development of severe substernal pain, shock and 
other typical symptoms and signs. Herrick him- 
self and others have repeatedly warned of the 
danger of over-diagnosis, by which all chest 
pains are attributed to coronary artery heart 
disease. The converse has not been so generally 
recognized and atypical infarction is frequently 
overlooked. 
It has long been known that painless infare- 
tion can occur, but many of these patients will 


have other symptoms, as, for example, so-called 
anginal equivalents, that make it obvious that 
coronary involvement is present. In other in- 
stances the coronary accident remains entirely 
silent and will only be found if the possibility 
of infarction is kept in mind. These atypical 
cases may present cardiac symptoms other than 
pain or any anginal equivalent, cerebral symp- 
toms, or may be entirely symptomless, in which 
latter case they are discovered by accident, if 
at all. Stroud and Wagner’ in 1941 reported 
13 painless instances in 49 proved cases. - Pol- 
lard and Harville* in 1940, in 375 cases noted 
17, or 4.5%, that had no pain or any anginal 
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symptoms, The frequency of cerebral mani- 
festations was more recently pointed out by 
Bean and Read* who reported eight cases of 
acute cerebral disease in which autopsy revealed 
a recent myocardial infarction, but no acute 
cerebral involvement, 

In the fifteen months from January 1, 1941, 
to March 31, 1942, there were 11 instances of 
atypical cardiac infarction that came to autopsy 
at the Vancouver General Hospital. These were 
selected from a total of 941 autopsies and only 
eases showing definite and recent infarction 
were chosen. In many others the diagnosis had 
not been made, but a review of the history, 
symptoms and signs, indicated that the diag- 
nosis was obvious enough. In still other cases 
of sudden and unexpected death from coronary 
- oeclusion, either thrombotic or arteriosclerotic, 
the clinical diagnosis was not made because no 
infarction had occurred. Cases that had been 
previously diagnosed as angina pectoris, hyper- 


tension, or that had been known to have suf- 


fered a previous infarction were not included, 
since in these the possibility of infarction must 
always be kept in mind. 

Eight of these patients were admitted under 
the attending staff and three were private pa- 
tients. All had fairly complete histories, physi- 
cal examinations and certain laboratory studies, 


including urinalysis, complete blood count, sedi- . 


mentation rate and Kahn test. In some, addi- 
tional laboratory observations were obtained and 
in five electrocardiograms were secured. In 
each a complete autopsy was performed. 

It was noted that in some of these the pre- 
dominant symptoms were cardiac, in others 
cerebral, although quite naturally some showed 
both eardiae and cerebral manifestations. There 
were two cases that could be only classed as 
indefinite. 

There follows a very brief abstract of the 
relevant positive findings in these eleven cases. 


CARDIAC MANIFESTATIONS 


(The following abbreviations have been used: 
P.C.—present complaint; H.P.I.—history of present 
illness; P.E.—physical examination; E.C.G.—electro- 
cardiogram; P.M.—post mortem). 


CASE 1 


E 14827-S, male, aged 71. Admitted to psychiatric 
observation ward February 25, 1941. 

P.C.—Dyspnea, also dazed, confused, irrational. 

H.P.I.—Sudden onset of dyspnea, February 22nd, 
followed by rapid weakness and cerebral symptoms; 
no evidence of pain or substernal distress. 

P.E.—Obvious arteriosclerosis. Pulse 84; tempera- 
ture 94° (later 99 to 100°); blood pressure 130/90; 


systolic murmur. White blood cells 10,700; red blood 
cells 4,000,000; Hgb. 84%; sedimentation rate 14/78. 
E.C.G.—March 8th. Slight slurring of R T segment. 
Died.—March 23, 1941. 
P.M.—Heart weighed 450 grams.- Large infarct at 
apex of left ventricle with advanced coronary sclerosis 
and thrombotic occlusion of left circumflex branch. 


CASE 2 

E 38031-S., male, aged 73. 
1942. 

P.C.—Dyspnea, edema, no pain. 

H.P.I.—Brought in by police from his rooming house 
where he had become suddenly ill 2 or 3 days before. 

P.E.—Dirty, irrational. Pulse 90; blood pressure 
140/80; no murmurs; edema + 2. 

Died.—March 30, 1942. 

P.M.—Heart weighed 630 grams. Cardiac infarct, 
old, in wall of left ventricle, with superimposed recent 


infarction involving the left ventricle and posterior 
portion of septum. 


Admitted March 25, 


CASE 3 


E 29867-S., male, aged 66. Admitted November 12, 
1941, 


P.C.—Dyspnea, orthopnea, cough. 

H.P.I—Ill 10 days with sudden onset of dyspnea, 
sweating, light-headedness, orthopnea and cough. No 
pain. 

P.E.—Pulse 100; temperature 99°; blood pressure 
100/80. Heart sounds of poor quality. No murmurs. 
Sedimentation rate 3/28. 

E.C.G.—(1) November 13th: R. 90. Bundle branch 
block. T 1, 2, and 4 inverted. R T 4 high. Diag- 
nosis: probable infarction. (2) November 19th: R. 
100. Bundle branch block. T 1 flat. T 2 and 3 
upright. T 4 inverted. R T 4 iso-electric. Diagnosis: 

Died.—November 23, 1941. 

P.M.—Heart weighed 440 grams. A large recent in- 
farct, 7 x 11 em., in the left ventricle near apex on the 
basis of old fibrotic infarction. 


CASE 4 


E 31320-S., male, aged 60. Admitted December 8, 
1941. 

P.C.—Dyspnea and fatigue. 

H.P.I.—Three weeks before he had noted that he 
suddenly began to tire easily, became extremely dyspneic 
and had palpitation. Also had insomnia. 

P.E.—Pulse 90; temperature 98°; blood pressure 
120/80; heart: no murmurs. ~ 

E.C.G.—R. 102. Impure flutter. Arborization block. 

Died.—December 15, 1941. 

P.M.—Heart weighed 600 grams. In the left ven- 
tricle recent infarction on the anterior wall; large 


older infarction on the posterior wall and old fibrous 
mid-portion. 


CASE 5 


E 35268, female, aged 39. 
mitted February 10, 1942. 

P.C.—Sudden collapse while at work, then de- 
veloped pulmonary edema. 

P.H.—Rheumatic fever at 18: ‘‘nervous break- 
down’’ at 36; ill 3 months, during which time she 
had partial paralysis of the right arm. No cardiac pain. 

H.P.I.—Ocecasional dyspnea for 2 weeks. February 
9th pains in back, felt weak, relieved by smelling-salts. 
February 10th, while at work she suddenly collapsed, 
then developed pulmonary edema. 

P.E.—In extremis. Pulse 140; blood pressure not 
obtainable; temperature 97°; heart inaudible; respira- 
tions 40. Considerable frothy blood-tinged mucus. 
Cyanosed. 

Died.—Four hours after admission. 

P.M.—Heart weighed 240 grams. Dilated left ven- 
tricle with old infarction of anterior half of septum, 
and recent infarction of anterior wall. No valvular 


Telephone operator, ad- 
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disease. Brain: old healed infarct in left motor area. 
(Cerebral embolism from mural thrombus at site of 
old infarction). 


CASE 6 


E 33503-8., male, aged 75. Admitted January 14, 
1942. 

P.C.—Weakness, dyspnea, cough, palpitation. 

H.P.I.—Symptoms had developed suddenly 1 or 2 
days before. 

P.E.—Pulse 120; temperature 102°; blood pressure 
125/85; heart, fibrillating. Diagnosis: pneumonia and 
congestive heart failure. White blood cells 10,800; 
red blood cells 3,860,000; Hgb. 75%; sedimentation 
rate 44/90. 

E.C.G.—R. 128. Fibrillation—impure flutter. 

Died.—January 26, 1942. 


P.M.—Heart enlarged—left ventricle 2.5 cm. thick. 
Large infaret of left ventricle and thrombosis of left 
descending and circumflex branches. 


CASE 7 


E 34093, male, aged 59. Admitted January 23, 1942. 

P.C.—Dyspnea and vomiting. 

H.P.I.—Following extraction of teeth had developed 
some irregular pains through chest. Not related to 
exertion. No pain while in hospital. 

P.E.—Pulse 90; temperature 100° (later 103°); 
blood pressure 90/65. Heart sounds weak and distant. 
(Later, pneumonia in right intra-scapular area). 


E.C.G.—R. 100. T 1 and 4 inverted. Probable 
eardiace infarction, 


Died.—February 19, 1942. 


P.M.—Heart weighed 530 grams. Dilated and 
hypertrophied. Large infarct on anterior wall of left 
ventricle with a large mural thrombus on the endo- 
eardial surface. Pulmonary embolism. 


CEREBRAL MANIFESTATIONS 


CASE 8 


E 32569, male, aged 60. Admitted December 30, 1941. 
P.C.—Agitated and obstreperous. 


H.P.I.—Found in his room very much disoriented 
and irrational. Brought in to psychiatric observation 
ward by four policemen and two ambulance drivers. 
Had been perfectly well 2 days before. 


P.E.—Pulse 100; temperature 101°; blood pressure 
120/80. Examination difficult. J anuary 5th developed 
pneumonia; put on sulfathiazole. 

Died.—January 8, 1942. 


P.M.—Heart weighed 270 grams. Infarction of wall 
of left ventricle. Arteriosclerosis. Occlusion of left 
descending and thrombosis of left circumflex. Brain 
showed only minimal patchy arteriosclerosis. 


CASE 9 


E 34323-S., female, aged 79. Admitted January 28, 
1942. 

P.C.—Headache, epistaxis, dizziness. 

H.P.I.—Had not been well for over a week, had 
vomited some blood and had tarry stools. No men- 
tion of dyspnea or cardiac pain. No edema. 

P.E.—Arteriosclerotic old woman.’ Pulse 120; blood 
pressure 180/100. Heart irregular, enlarged to left, 
sounds of poor quality. Systolic murmur. Liver en- 
larged and tender. Treated for senility, hypertension 
and arteriosclerosis. Never had cardiac pain. White 
blood cells 12,300; red blood cells 3,340,000; Hgb. 55%; 
sedimentation rate 3/27. 

Died.—March 12, 1942. 

P.M.—Myocardial degeneration with 
Bronchopneumonia (terminal). 
uterus and chronic gastric ulcer. 


infarction. 
Cancer of body of 
Brain, normal. 
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CasE 10 

E 26839-S, male, aged 63. Admitted September 19, 
1941. 

P.C.—Diarrhea since June 1940. 

H.P.I.—Had suffered continuously from . diarrhea 
for 15 months. In August, 1941, had projectile vomit- 
ing. Had lost weight from 150 to 124 pounds. 

P.E.—Pulse 88; blood pressure 135/66. Systolic 
murmur at apex. Mass by rectum. September 29th.— 
Colostomy. Inoperable cancer recto-sigmoid. In con- 
valescent annex until his death on February 2, 1942. 
During this time gradually downhill with continued 
diarrhea. Marked cachexia. Never any cardiac 
symptoms or signs. 

P.M.—Cancer of rectum. Heart weighed 270 grams. 
Mitral stenosis. Marked sclerosis and thrombosis of 
left circumflex branch with infarction of septum. 
Terminal cardiac infarction obscured by cachexia. 


CASE 11 


E 20984-S., male, aged 74. Admitted June 10, 1941. 

P.C.—Sudden onset; diarrhea, weakness, cough. 

H.P.I.—Always remarkably well. Two weeks. be; 
fore admission developed sudden unexplained diar- 
rhea, with marked weakness and a cough. ‘No 
dyspnea or pain. Had had 10 to 12 stools in each 
24 hours, mostly at night. 

P.E.—Healthy. man, leoking younger than stated 
age. Pulse 76; blood pressure 140/80. Heart slightly 
enlarged. No murmur. Abdomen negative. Labora- 
tory findings all normal, including agglutination tests 
and stool examination. ” Remained afebrile. 

Died.—June 15, 1941. 

P.M.—Heart weighed 480 grams. Infarct on pos- 
terior wall of left ventricle with large mural thrombus. 
Gastro-intestinal tract all normal. Brain: moderate 
arteriosclerosis with infarct in anterior parietal lobe 
from mural thrombus. 


Of these eleven cases, 9 were males and 2 
females, about the sex distribution to be ex- 
pected. They were mostly elderly, nine of the 


eleven being sixty or over. This age-factor 
may furnish part of the explanation of the pain- 
less character of their attacks, though it is to 
be noted that Case 5, the youngest in the group, 
died. of a painless infarction and from the his- 
tory and autopsy findings it would appear 
fairly definite that she had had her first pain- 
less infaretion three years earlier. 

Case 8 is of special interest in that it would 
appear that the onset of his infarction was as- 
sociated with mental symptoms. There was 
certainly no sign of weakness or collapse, either 
when he was admitted or thereafter during his 
stay in hospital, during the early days of which 
he had to be kept in restraint. 

The correlation of the symptoms and autopsy 
findings in Case 11 is not easy, but it probably 
must be put down as an instance in which the 
infarction caused no symptoms referable to the 
heart or circulatory apparatus from which: a 
diagnosis could have been suspected. 

In five of the eleven cases cardiograms were 
obtained and of. these two were typical of in- 
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farction, two showed abnormal rhythms, and 
one showed only slight slurring of the R T 
segments. The more frequent use of serial 
tracing would have permitted more accurate 
diagnosis. 

In eight of the eleven, autopsy revealed 
cardiac enlargement. All showed coronary 
sclerosis of greater or lesser extent and in every 
case a definite large infarct was present. Some 
showed sears of former infarctions with fibrosis, 
though in none was there a history of such a 
diagnosis having been made. 

The eardiae manifestations of atypical infare- 
tion may be summarized as follows: (1) Con- 
gestive heart failure. The sudden onset of these 
symptoms is extremely suggestive of infarction 
(see Cases 1, 2,3, and 4). (2) Left heart failure. 
Pulmonary cdema or ecardiae asthma occurring 
out of a ‘‘elear sky’’ (Case 5). (3) Sudden 
changes in cardiac rhythm (as in Cases 4 and 6). 

It is obvious that infaretion may occur in the 
course of chronic valvular disease or aortitis, 
and the resulting sudden cardiae manifestations 
may be ascribed to the pre-existing cardiac 
condition. 

The cerebral signs of cardiae infarction are 
of great interest. It has long been known that 
cerebral embolism from a detached fragment of 
mural thrombus is a common complication of 
infarction, but it is a condition that develops 
as late as the second week. It has not been so 
well understood that cerebral manifestations 
may occur at the onset of infarction and prob- 
ably result from acute cerebral changes pro- 
duced by inadequate blood flow. 

The cerebral manifestations of cardiac infare- 
tion may be listed as follows. (1) Weakness, 
faintness, collapse, or coma, obvious results of 
sudden drop in blood pressure (see Cases 1, 2, 
and 3). (2) Vertigo, nausea, vomiting (Case 
7). (3) Psychic disturbances (as in Case 8). 


The comparative loss of vitamin C through cooking 
foods in utensils of various metals has been studied by 
Dr. A. Fleisch, Berne, the results of whose investiga- 
tions show that a number of factors have to be taken 
into consideration. Since the longer the time of cooking 
the greater the destruction of the vitamin materials with 
a poor heat conduction capacity cause a greater vitamin 
loss than those with a high heat conduction capacity 
such as copper. If the food, however, be heated for the 


(4) Hypertensive syndrome, Headache, vertigo, 
ete. (as in Case 9). (5) Focal manifestations 
may occur, such as the sudden development of 
monoplegia or hemiplegia from transient isch- 
emia, from thrombosis or later from embolism. 

It is well known that in the clouded sen- 
sorium that oecurs in cachectie states, infarction 
may occur without pain or any evidence of 
heart or circulatory disturbances (as in Case 
10). 

For the sake of achieving a greater accuracy 
of clinical diagnosis, the possibility of atypical 
eardiae infarction must be kept in mind. This 
is particularly true in elderly patients, where 
sudden changes of the state of well being oceur. 
The sudden development of the usual symptoms 
of congestive heart failure should always sug- 
gest infarction. The onset of cerebral symp- 
toms should not blind us to the possibility of 
a eardiaec basis for these manifestations. The 
importance of an accurate diagnosis is not en- 
tirely academic, since on it adequate treatment 
depends. 
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L’infarctus du myocarde présente parfois un tableau 
clinique qui ne correspond pas aux descriptions classi- 
ques, et notamment, un tableau ot la douleur fait défaut. 
Onze cas d’infarctus atypiques du myocarde, vérifies a 
l’autopsie sont rapportés. Les symptémes prédominaient 
tantét au ceur, tantét au niveau de l’encéphale; deux 
malades avaient une symptématologie assez indéfinie. 
Neuf étaient du sexe masculin et deux du sexe féminin. 
Les manifestations cardiaques principales des infarctus 
atypiques sont la décompensation brusque avec dyspnée, 
1 insuffisance ventriculaire gauche, les changements subits 
du rythme cardiaque; les manifestations cérébrales sont 
la faiblesse subite allant jusqu’au coma, le vertige avec 
nausées ou vomissements, les troubles du comportement, 
les troubles en foyer tels qu’une hémiplégie. En général 
l’infarctus atypique survient chez des sujets agés et les 
symptémes observés ont pour caractére commun d’étre 
d’installation trés rapide. JEAN SAUCIER 


same length of time vitamin C loss is least in pyrex, 
after which follow aluminium, well-tinned coper, enamel, 
enamelled cast steel, and badly tinned copper. Again, if 
the utensils are heated with the same flame intensity 
and if the cooking of the food is continued to the same 
degree of ‘‘doneness’’, pyrex and aluminium change 
places in the list, while double boilers show up very 
badly.—J. Roy. Inst. Pub. Health § Hygiene, 1942, 
5: 163. 
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INFECTIOUS MONONUCLEOSIS WITH 
JAUNDICE 


By Magsor R. P. Howarp, R.C.A.M.C. 


The association of jaundice with infectious 
mononucleosis was first mentioned by Downey 
and McKinlay? in 1923, emphasized by de 
Vries? in 1938, and more recently brought for- 
ward by Martin,* * Carter,® and Gold,® in 1941 
and 1942. McKinlay’ in 1935 reported jaun- 
dice occurring five times in 50 cases, but 
Bernstein’s® group of 65 cases, occurring in 
Baltimore, included only one with this symp- 
tom. However Martin‘ draws attention to bile 
in the urine without gross skin pigmentation. 
Accepting Martin’s® figure of 13 previously re- 
ported cases, and including the recent addi- 
tions, we conclude that the following case is 
approximately the twenty-first to be mentioned 
in the literature. 


On May 12, 1942, a 24-year old French-Canadian 
soldier was admitted to a Canadian Overseas Hospital. 
He gave an irrelevant past history, except for frequent 
colds and coughs, in 29 months’ overseas service. 

Present illness—On April 24, 1942, he felt weak, 
feverish, and coughed more frequently. These symptoms 
persisted until May 6th, when he was admitted to a 
forward medical unit with a pyrexia spiking from 102 
to 104.2° F. and various pulmonary rales. Under a 
provisional diagnosis of pneumonia, he received approxi- 
mately 8 grm. of sulfapyridine in the first 24 hours. 
The urine sample of May 7th stained filter paper yellow, 
and clinical jaundice was evident on May 8th. The 
temperature remained between 99 and 102° F. from 
May 8th to May llth, and cough and rales persisted. 
The soldier appeared listless and weak. The total white 
count was 10,000 on May 8th, and 11,000 on May 11th. 
A course of sulfathiazole (total 24 grm.) was given 
between May 10th and May 12th. 

Physical examination (May 12th).— Temperature 
100° F.; pulse 88; respirations 24. The patient was of 
fair nutrition and development, with moderate lassitude, 
but no mental dullnes. There was a moderate degree of 
icterus of sclere and skin. There was no rash. The 
tonsils were moderately hyperemic. There was a diffuse 
glandular enlargement, consisting of non-tender nodes, 
smaller than 2 cm. in diameter, in both cervical, axil- 
lary, inguinal, and the right epitrochlear areas. The 
chest showed only a few scattered rhonchi and fine dry 
rales. A soft spleen was felt one finger’s breadth below 
the costal margin, and a slightly tender liver-edge was 
also palpable. 

No further chemotherapy was instituted. The tem- 
perature was between 100 and 101° F. (oral) from May 
12th to May 14th, and it was between 97.2 and 99° F. 
daily until May 29th. The icterus was diminished, and 
the liver less tender on May 15th. The spleen and 
lymph nodes were still palpable, and there was no 
icterus on May 26th. The spleen could not be felt, and 
the lymph nodes were inconspicuous, on June 2nd. The 
bronchitic signs cleared, convalescence continued, and he 
was fit for discharge from hospital on June 20, 1942. 

Laboratory data.—The urine contained traces of bile 
until May 16th, but on May 27th, it was quite normal. 
A stool specimen examined, on May 18th was dark 
brown. On May 13th, Hgb. 15.7 grm., white blood cells 
12,500. with neutrophil polymorphonuclears 13%, baso- 
phils 0.6%, lymphocytes 84.8%, monocytes 0.3%, myelo- 


cytes 13%. Of the so-called lymphocytes, most were 
typical of those usually found in infectious mono- 
nucleosis. On May 19th, the white blood cells were 
10,900, of which 15% were polymorphonuclears; on May 
28th, the white blood cells were 6,100, with 40% poly- 
morphonuclears; on June 8th, the white blood cells were 
7,300, with 54% polymorphonuclears; and on June 19th, 
the white blood cells were 6,500, with 65% polymorpho- 
nuclears. The van den Bergh was 10 units (5 mgm. %) 
on May 15th, and 1.2 units (0.6 mgm. %) on May 20th. 
The fragility test was normal on May 19th. The Wasser- 
mann test was negative on May 13th. The Paul-Bunnell 
heterophile antibody test (method of the Association of 
Clinical Pathologists) was positive up to 1/512 on May 
13th, and up to 1/64 on June 9th. 


DISCUSSION 

The blood studies and the heterophile anti- 
body tests corroborated the clinical diagnosis of 
infectious mononucleosis. It seems admissible 
to ascribe to the same etiological agent the 
moderate degree of jaundice which accom- 
panied the adenopathy. The stools were not 
examined early enough to be of great signi- 
ficance. However, the absence of abdominal 
pain, and the degree and duration of the jaun- 
dice, suggest hepatitis, rather than obstructive 
jaundice. The occurrence of jaundice without 
anemia is unlikely to be due to one day of sul- 
fapyridine therapy. It is assumed that the 
bronchitic features were not related to the in- 
fectious mononucleosis. 
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A CASE OF PELLAGRA 
By T. JAMES QUINTIN, M.D. 


Ormstown, Que. 


This patient, a young French-Canadian 
farmer, aged 26, was first seen in December, 
1939, with vague digestive symptoms, ‘‘a feeling 
of pressure on his stomach’’ and a desire to 
bring up gas because of ‘‘pressure on his 
heart’’. At this time his history and physical 
examination suggested a diagnosis of aerophagia. 
On January 23, 1940, a barium series showed 
no lesion in the stomach or duodenum. His 
weight at that time was 122 pounds. 

For a few weeks he seemed to improve and 
he was not heard from again until November, 
1940. In the interval, on June 11, 1940, he had 
been x-rayed at a Montreal hospital where a 


‘diagnosis was made of ‘‘peri-duodénite trés 


marquée’’, with probable ulcer. Shortly after 
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this he was operated upon in another hospital 
in Montreal and a gastro-enterostomy was per- 
formed. On November 4, 1940, when he ap- 
peared again, he still complained of the same 
vague digestive symptoms, but in addition he 
complained of substernal pain when he at- 
tempted to swallow food and he stated that he 
was afraid that his stomach was ‘‘blocké’’. 

From this time on, and probably before, he 
seems to have eaten a very inadequate diet, 
often only tea and soda biscuits for days on 
end. He rarely ate meat, as he stated that this 
was likely ‘‘to become stuck on the way down’’ 
and he feared it would choke him. 

His next visit was on May 8, 1941, when he 
repeated his original complaint and this time 
showed extreme loss of weight. He apparently 
was afraid to eat and his diet was chiefly liquid, 
with soups, soda biscuits, tea and dried toast 
most of the time. A barium series at this time 
showed marked hypertrophy of the ruge of the 
stomach. The gastro-enterostomy stoma ap- 
peared to function well. There was general 
tenderness over the stomach and along the 
gastro-enterostomy stoma but no definite mar- 
ginal ulcer was evident. 

On June 2, 1941, he was again referred to a 
Montreal hospital. He, at this time, showed 
extreme loss of weight. Urinalysis was negative. 
The blood count showed : 12,000 leucocytes; hgb. 
100%. The gastric analysis showed a marked 
degree of hyperacidity. The Wassermann test 
was negative. Blood studies were negative. 
X-ray examination showed a marked gastritis. 
He was operated upon. No evidence was found 
of duodenal ulcer. A partial gastric resection 
was done and the appendix was removed. 

He reported again on July 24th. His weight 
at this time was 76 pounds. He still had epi- 
gastric distress and said that the food he ate 
did not go down. He was put on interval feed- 
ings at this time. He showed extreme loss of 
weight and looked very ill indeed. 

Nothing was seen of him again, however, 
until September 28th, when he was admitted 
to the hospital in Ormstown with the complaints 
of (1) being unable to eat and (2) having sore 
hands. He gave a history of having tried the 
milk and other things listed on the bland diet 
with the interval feedings, but they caused him 
distress and therefore he had reverted once 
more to his diet of tea, soda biscuits, and occa- 
sionally, some ‘soups, usually the thin bouillon 
type. He noticed in the latter part of August 
that his hands were becoming sore and scaly. 


CasE REPORTS: PELLAGRA 


465 


This he attributed to sunburn. His lips began 
to crack and this he also attributed to exposure 
to the sun. He often felt nauseated and had 
frequently vomited once or twice after meals 
during the months of August and September. 
He had been having occasional attacks of diar- 
rhea often followed by constipation for several 
days. This diarrhea had gradually become 
worse in the two to three weeks preceding his 
admission. There was nothing unusual about 
the appearance of the stools, however. 

His past personal history was negative, apart 
from the fact that it was discovered that he had 
had some difficulties at home and these may 
have had some part to play in the early mani- 
festations of his illness, 

His family history was negative. 

The physical examination showed a thin, 
emaciated male. His mental attitude was dull 
and depressed. His face was red and the skin 
dry. His lips were scaly, dry, and parchment- 
like, with fissures at the angles of the mouth. 
The tongue was red and beefy, rather smooth 
and slightly sore to touch. The glandular sys- 
tem was negative. Chest was negative. Cardio- 
vascular system: pulse was small, regular; blood 
pressure 90/60. The heart sounds were normal. 
The abdomen was scaphoid. There was some 
vague tenderness in the epigastrium and a large 
mid-line sear was evident. The central nervous 
system was negative. The integumentary and 
locomotor system: the hair was dry and the 
scalp showed a marked scaliness with fine de- 
squamation. The skin of the body generally 
was dry and sealy. Over the prominences of 
the elbows and knees this dryness and scaliness 
was more evident but there was no evident 
ulceration. The dorsum of the hands showed 
some slight edema and there was a dark pig- 
mentation of the skin from the line of the shirt 
sleeve down over the dorsum of the hand, more 
evident over the knuckles. The hands were 
tender and in some places showed fissuring. 

A diagnosis was made of pellagra. 

The patient was given a high vitamin diet, 
starting with small feedings and increasing 
gradually, together with large doses of nicotinic 
acid and crude liver extract intramuscularly. 

His weight on admission to the hospital was 
85 pounds; this fell to 81 and rose again on 
his discharge from the hospital to 99. He con- 
tinued to improve steadily after his return home 
and his weight on April 4, 1942, was 136 pounds. 
This represented a gain of 60 pounds since 
July, 1941. 
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Editorial 


A NEW LAMP 


ISCOVERING antiseptic surgery was a 
big job for Joseph Lister. Winning 
Great Britain and the world to the truth of 
his discovery was a bigger one. This was 
in the scientific maturity of the nineteenth 
century, and as we read of those stirring 
days we ponder incomprehensibly on the 
tenacious stupidity of Lister’s opponents. 
In our even more enlightened twentieth 
century it may be that many of us have 
suffered from a blindness just as complete 
as that of Sir James Simpson or Dr. James 
forton. It may be that medical sages 
have again played Simpson and Morton to 
Nurse Kenny of Australia. 

Even if the rosiest promise of Nurse 
Kenny’s work is fulfilled, we have no wish to 
place her on a matching pedestal with the 
father of modern surgery. Yet, with other 
great discoverers, these two have in common 
the struggle against prejudice, misunder- 


standing and disbelief, the same unyielding 
persistence toward truth, the same un- 
selfishness. 

‘ Nurse Kenny has one advantage ‘over 


Lister. She battles a more tangible, a more 
easily visible enemy than Lister’s microbes. 
Her struggle is with spastic muscles which 
she demonstrates so obviously as to make 
the: harshest scoffer think anew. ‘There her 
advantages stop. Her lack of~ scientific 
training, her medically-foreign terminology 
were millstones that might well have drowned 
one of less belligerence and courage. 

Like Gibbon’s Holy Roman Empire, Nurse 
Kenny disposes of the old concepts of 
infantile paralysis with an epigram—it is 
neither infantile, nor is it a paralysis. 
Briefly, the new disease she offers in its 
stead presents these characteristics: 

1. Affected muscles are in painful spasm. 
2. Muscle groups opposing the spastic mus- 
cles become alienated, 7.e., lose their power 
of co-ordinated action, and become flaccid. 
No treatment, or improper treatment, results 
in loss of muscle awareness (due to degener- 
ation’ of the motor pathways somewhere 
between brain and muscle), and in loss of 
muscle co-ordination. These lead to de- 


formity and to an eventual true, flaccid 
paralysis of alienated muscles and to fibrosis 
of spastic muscles. Primary paralysis of 
the pathologically involved, spastic muscles 
occurs in only a small percentage of cases 
properly treated. The Kenny treatment 
consists of: the recognition of muscle spasm 
wherever it occurs; the relief of this spasm by 
specially designed hot compresses; the re- 
creation of muscle awareness and the re- 
training of motor pathways by education 
and physiotherapy. 

Nurse Kenny’s concept is a purely clinical 
one. But, as our present pathological knowl- 
edge of poliomyelitis'does not itself fully 
explain the effects of the disease, it can 
afford no strong condemnation of her views. 
Are the pathological changes confined to 
the anterior horn cells? May not neurons 
of the nerve fibres be involved? May not 
the muscles themselves, or the nerve endings 
be primarily diseased? Clinically, the Kenny 
treatment seems logical; clinically, it is 
producing results. At Halifax, where the 
first Canadian clinic has now been in oper- 
ation for several weeks these results are 
striking. 

Muscle physiology and anatomy have long 
needed housecleaning. The idea of the 
muscle as a rubber band, pulling from origin 
to insertion with little regard for its neigh- 
bours, has long seemed puerile in company 
with much of the advanced physiology of 
other systems and organs. Physiologists 
have spoken of muscle co-ordination and 
opposition, but rarely with specificity. On 
her long road to the treatment of anterior 
poliomyelitis, Nurse Kenny studied muscles, 
in textbooks, on skeletons, and, most im- 
portant, on the living frame. She knows 
living muscle behaviour. She believes that 
teachings on muscle physiology are often 
wrong and usually incomplete. She has 
made a new classification of muscles, based 
on the manner of function. 3 

Here is the germ of an idea that may 
transcend even the crushing of the polio- 
myelitis virus. The muscles that pull the 
broken fragments of the femur out of line, 
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that roll the head of a fractured humerus 
into abduction—are they behaving simply 
like unopposed elastic bands? Or are they 
hurt, spastic, alienated? Is it good surgery 
promptly, forcibly, to stretch away their 
contractions? Perhaps a hot compress or 
two. . . Those same muscles that creak in 
pain, long after the bone has united—have 
they been treated wisely? Almost as a rule 
the fracture surgeon begins his treatment on 
a broken bone and ends it labouring over.an 


€vitorial 
The Keeping of Records 


A ease recently reported in the Ontario press 
brings up a point of some medico-legal im- 
portance. 

A girl of 8 was.seen by -her family physician 
in the evening for acute right-sided abdominal 
pain and a temperature of 100°; pulse 130. The 
child had been downtown during the heat of the 
day, but had eaten her supper normally. A 
diagnosis of acute appendicitis was made and 
operation was performed that evening. Whilst 
the abdomen was being closed the child went 
into convulsions and died in the night. Her 
temperature at the time of the convulsions was 
109.2° (by axilla). The provincial pathologist 
reported that there was no evidence of appendi- 
citis but said that the pathological findings were 
consistent with those of heat stroke. 


At the inquiry it was brought out that the 
nurse had found the child’s temperature to have 
risen to 104° at the time of being taken to the 
operating room, but the surgeon was not in- 
formed of this. 


On the instruction of the Deputy Minister 
of Health for Ontario an investigation of the 
hospital records was made, and it was found 
that in this ease they had not been completed 
until some time after the child’s death. Ap- 
parently neither a urinalysis nor a white cell 
count had been carried out. This led to the 
inclusion in the jury’s verdict of severe criticism 
of the hospital for not complying with the 
Ontario Hospital Act in making and keeping 
requisite records. Apart from the strictly medi- 
cal aspects of the case, the details of which are 
not clear enough for proper comment, it is 
worth noticing that there are in Ontario legal 
regulations in the keeping of hospital records 
which are perhaps not generally recognized. 
Cases such as this are sharp and painful re- 
minders of such requirements, but actually there 
should be no necessity for these legal safeguards. 
If there is one detail which distinguishes the 
well-trained physician it is his attention to the 
record of his cases. As is shown by the un- 
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injured muscle. The sick deltoid, nursed 
in an abduction splint—is it more at ease 
there than with the arm in its natural 
resting position against the chest? 

The world’s memory is cruelly short for 
those who try and fail. It may be than ten 
years hence we shall have forgotten Nurse 
Kenny. It may be that this lady with the 
lamp is destined to cast new rays that will 
brighten physiology, orthopedics and trau- 
matic surgery. A. L. MURPHY. 


Comments 


fortunate incident referred to here, there was 
a possibility that careful recording might have 
averted disaster, 





Canada Approved Bread 


In April, 1942, a new form of white bread 
was.made available in Canada. -This bread is 
made from a flour which is entirely extracted 
from the wheat berry, the so-called Canada 
Approved flour. In the milling of this flour 
the B complex vitamins, especially B,, as well 
as important minerals, are retained to a much 
greater extent than in any other form of white 
flour. The bread made from this flour is in- 
distinguishable in taste or appearance from that 
made from ordinary white flour. It has been 
ealeulated that the Canada Approved Bread 
contains about 214 times as much vitamin B, 
as is found in ordinary commercial white bread. 

These are facts which we have thought it 
worth while repeating, as it seems evident that 
they are not as widely known amongst our pro- 
fession as they should be. It is true that the 
use of the new flour for household purposes has 
been only very slowly developed in the Eastern 
part of Canada, because so far the millers have 
not made the flour generally available in con- 
veniently small containers. But we are in- 
formed that smaller bags of this flour are now 
becoming available, and this brings the flour 
within the reach of the small household, for 
ordinary purposes such as cakes, biscuits, 
pastries, ete. 

The production of this flour represents the 
practical application by the milling and baking 
industries of protracted research on the part of 
our Dominion Department of Agriculture and 
the Department of Pensions and National 
Health. Altogether it is a notable achievement 
and we may regard it with pride. But if it is 
to be effective the people of Canada must be 
clearly informed of what has been done and of 
the advantage to be gained therefrom. Our 
profession can do more than any other single 
group in setting forth the value of the new 
flour in nutrition and general health. 
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Dressings with Sawdust 


The use of sawdust as a dressing for wounds 
is no new idea. It was suggested by Catheart 
some time before the last war and the sugges- 
tion is now revived by Fitzwilliams.1. As might 
be expected the proposal is one born of the 
stringency of war. It is pointed out that cotton 
wool by reason of its bulk takes up much ship- 
ping space, whereas sawdust is readily available. 
A deseription is given of the method of using 
it in a Roumanian hospital in the last war when 
no absorbent cotton was available. The saw- 
dust was brought directly from the sawmills 
and sieved to get rid of the fine dust. The 
residue was a coarsely granular form of wood 
pulp from the interior of the tree trunk. This 
was put into linen or muslin bags of varying 
size sewn in such a fashion that they could easily 
be emptied after use and sterilized for further 
use. Sawdust is highly absorbent and rapidly 
takes up the discharges from wounds. 


1. Brit. M. J., July 25, 1942, p. 105. 
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Its. use is also advocated in the handling of 
bedsores or conditions with long-standing dis- 
charge.?, This has been done for several years 
in the Chronic Disease Hospital of Cincinnati, 
with notable success. In this type of case a 
special box bed is made and the patient lies 
directly on the sawdust, which can easily be 
changed as needed. It is claimed that these 
beds are comfortable and patients ask to be kept 
in them. So far as the possibility of infection 
is concerned, it is held that the sawdust is as 
clean as the ordinary bed. White pine or soft 
wood sawdust is recommended, as hard wood 
is irritating, and walnut stains when the pa- 
tient perspires. 

Apparently the chief objection to this type 
of bed comes from friends and relatives who 
do not like the look of sawdust. But as an 
economical and labour-saving device this method 
seems to have considerable merit. 


2. HorMANN, H. M.: The Modern Hospital, 1941, 56: 
49, 
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SILICOSIS* 
By E. P. SCARLETT 
Calgary Associate Clinic, Calgary 


Within the past two decades there has been 
intensive investigation of the harmful effects of 
dust on the human organism, with most signifi- 
cant results. The term pneumoconiosis, indicat- 
ing a condition of the lung due to inorganic 
dust, has no longer any exact clinical content; 
it is a generic term of only relative interest. 
The essential ingredient of dust which has been 
proved to cause pathological changes in lung 
tissue is silica. Its presence in some form, either 
as free silica in quartz, as fibrous silicate in 
asbestos or as combined free silica and silicate 
in granite is the factor which causes pulmonary 
fibrosis. The discussion of dust-hazards there- 
fore turns around silica, and silicosis has now 
emerged as a widespread occupational disease. 
So much has been written on the subject from 
the standpoint of the clinician, the experimental 
pathologist, and the industrial physician, and 
there have been so many government and in- 
dustrial surveys that the average practitioner is 
apt to be confused. Periodic reviews make for 
clarity, and with this aim in mind the present 
paper is a summary of the present knowledge of 
silicosis and its related problems. 

Definition, incidence and distribution in in- 
dustry.—Silicosis is a condition of abnormal 
fibrosis of the lungs due to the inhalation of 

* Read at the Seventy-third Annual Meeting of the 
Canadian Medical Association, Section of Medicine, 
Jasper Park, June 17, 1942. 


finely divided free silica. 
experimentally in animals. 

It has been estimated that in the United 
States the number of industrial workers exposed 
to the silica dust hazard is in excess of 500,000.1 
The actual incidence of silicosis in different oc- 
cupational groups varies greatly but, judging 
from representative surveys, it may be assumed 
that one-fifth to one-quarter of the total will 
show some silicosis, and of those who show x-ray 
evidence of silicosis only a minority suffer dis- 
ability as a result. 

Silicosis surveys have been made in most of 
the industrial countries of the world. There 
is a potential silicosis hazard in any industrial 
work involving a release of fine silica dust. The 
following industries and occupations are most 
commonly involved: drilling and blasting in the 
mining of hard siliceous rock (copper, gold, 
silver, zine, iron and hard coal), quarrying and 
stone finishing, sand-blasting in construction 
work in subways and tunnels, foundry work, 
pottery and glass industry, manufacture of 
abrasives, such as scouring powder. In short, 
as industrial surveys proceed there is an in- 
creasing recognition of silicosis as an ocecupa- 
tional disease. 

Etwology—While (with the exception of the 
fibrous silicate, asbestos*) it has been conclu- 
sively demonstrated that silicosis is.due to the 
inhalation of free silica (Si O,), there are sev- 
eral factors that are involved in the production 


It can be produced 


* Recent reports would appear to indicate that 
tremolite talc, a fibrous silicate-like asbestos, is capable 
of causing pathological changes in the lungs which 
resemble asbestosis rather than silicosis. 
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of the disease. The development of silicosis de- 
pends on: (1) The size of the dust particles. 
Particles up to 10 microns in diameter are harm- 
ful. The finer the dust, the greater the hazard. 
(2) The concentration of particles in the air. 
Studies have fixed the figure of 5,000,000 parti- 
cles per cubic foot of air for pure silica. Atmos- 
pherie factors and other components of the dust 
must also be taken into account. (3) The length 
of exposure. The period of time necessary for the 
production of silicotie changes naturally varies. 
The greater the percentage of free silica and 
the heavier the concentration of small dust 
particles, the less will be the duration of -ex- 
posure before silicotic changes occur. Even 
under the worst conditions it requires about two 
years before lesions can be demonstrated. It 
has been shown-that in dust containing 20% of 
free silica with 200 million particles per cubic 
foot of air, the size of the particles averaging 
5 microns in diameter, it takes from four to five 
years for silicosis to develop.* In lesser con- 
centrations, especially if the silica is mixed with 
other dusts, there may be twenty to twenty-five 
years of exposure before pathological changes 
ean be detected. (4) The influence of coinci- 
dental dusts. The composition of the dust must 
be known in order to determine its hazardous 
properties. Quartz constitutes the most serious 
hazard. Other dusts mixed with the silica 
modify the rate and degree of the pulmonary 
changes. It has been established that certain 
substances in the dust tend to act as inhibitors. 
The mechanism of inhibition is not understood. 
Gardner’s* conclusion is that the rate and 
severity of reaction do not depend solely on the 
amount of free silica in the dust mixture but 
that they are inversely affected by the other 
components of the dust. (5) Individual sus- 
ceptibility. This factor is difficult to define but 
it is the only explanation for the wide variation 
of reaction in different workers exposed to the 
same conditions, Gardner* has always main- 
tained that this difference in susceptibility is 
due to existing chronic pulmonary infection, 
and particularly tuberculous infection, which 
makes the lung more prone to silicotic changes. 
There is a good deal of evidence to substantiate 
his contention. 

Actually how silica acts in the production of 
fibrous changes in lung tissue is not known. 
Mechanical irritation from the hard sharp 
particles plays no part. The theory that fine 
particles of silica slowly dissolve and form a 
colloid which is toxic has not been substantiated. 

Pathogenesis. — An understanding of the 


changes which occur in pulmonary tissue with ~ 


the inhalation of inert and silica dust is essen- 
tial, for the whole structure of our knowledge 
of silicosis is based on such reactions—the diag- 
nosis, the characteristic x-ray patterns, the 
classification of the stages of the disease, and 
the practical handling of those suffering from 
the disease. 





When dusty air is inhaled at least half of 
the particles will be removed by the normal 
mechanisms in the nose, trachea and larger 
bronehi. Those particles which reach the 
alveoli are picked up by wandering phagocytes 
that make their way into the lymph channels. 
Some are trapped in the tiny lymphoid masses 
along the course. of the peri-arterial lymph 
channels, others pass to the peribronchial and 
tracheo-bronchial lymph nodes. A tissue reac- 
tion results, with deformity of lymph channels 
and an overloaded lymphatic drainage system 
with an increase in the diameter of the vascular 
sheaths. This in turn is seen in the roentgeno- 
gram as an exaggeration of the normal linear 
markings which represent the pulmonary vascu- 
lar tree, and as an increase in the hilar shadows. 
This preliminary stage due to perivascular lym- 
phatie infiltration is not specific for silica, but 
may oecur with any dust or other irritative or 
infective agent. The resulting roentgenographic 
pattern is seen not only with dust-inhalation 
but with chronic bronchitis, chronie passive 
congestion, and pulmonary arteriosclerosis. 

With silica dust continuing to enter the lung 
the cells bearing the silica particles concentrate 
in and about the lymphatic system. These toxic 
particles stimulate connective-tissue cells and 
proliferation ensues. There result foci of fibrosis 
forming nodules in the tracheobronchial lymph 
nodes and the intrapulmonary lymphoid tissues. 
The process continues and, eventually, there ap- 
pear discrete, sharply outlined nodules uniform- 
ly distributed throughout the parenchyma of 
both lungs, giving rise to a characteristic roent- 
genographie pattern. This picture is termed 
simple nodular silicosis. The condition thus 
established is divided into arbitrary stages, de- 
pending on the size of the nodular shadows. 
Stage 1 may be roughly defined as any nodu- 
lation in the x-ray film up to those 2 mm. in 
diameter. The nodulations or ‘‘beads’’ are 
found along the thickened lung markings. The 
hilar shadows are increased in size and density. 
Stage 2 presents ‘‘beads’’ which are more 
numerous, larger and more dense. Stage 3 is 
characterized by still further progression of the 
same process. Then there is massing of the 
nodular areas to form conglomerate shadows— 
massive or conglomerate silicosis. The roent- 
genogram shows against a background of char- 
acteristic nodulation smaller localized dense 
areas or gradations of these up to huge opacities 
virtually obliterating the pulmonary architec- 
ture. In these more. advanced stages com- 
pensatory emphysema at the lung bases and 
periphery will be seen. Tracheal and medi- 
astinal distortion may appear. 

This conglomerate fibrosis feature of the dis- 
ease is the cause of most of the disability in 
silicotie subjects. Gardner® and the Saranac 
Lake group of writers believe that such massive 
fibrosis is not due to fusion of smaller nodules 
but is caused by silicosis associated either with 
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previous pulmonary infection or with a super- 
imposed infection. Animal experiments seem to 
support this theory. It is of course difficult to 
rule out tuberculosis in such eases. 

The other group of cases comprises those in 
which the silicosis is complicated by tubercu- 
losis, forming so-called tubereulo-silicosis. This 
condition will be discussed later in the paper. 


CLINICAL ASPECTS 


Silicosis is more or less unique as a disease, 
in presenting no characteristic symptoms -or 
signs. The diagnosis rests on a correlation of 
the history, the physical findings and the roent- 
genograms. The pulmonary involvement is 
usually extensive in the x-ray plate before 
symptoms develop. At the same time the de- 
gree of disability as a rule is by no means 
proportional to the extent of the anatomical 
changes in the roentgenogram, but can only be 
measured by observation and by assessing the 
patient’s symptoms and _ physical findings. 
Furthermore, the symptoms and physical find- 
ings are essentially those of many other pul- 
monary diseases. 

The clinical approach is clarified if it is re- 
membered that the disease broadly expresses 
itself in two forms, simple silicosis without in- 
fection, and silicosis with infection. The former 
with few exceptions presents little or no dis- 
ability, the latter is associated with varying 
disability up to that of extremely serious pro- 
portions. The usual complicating infection is 
pulmonary tuberculosis. Another way of stat- 
ing the situation is that silicosis usually remains 
symptom-free until some complication develops. 
In certain advanced eases of silicosis this ecom- 
plication may be extreme emphysema or cardio- 
vascular disorders. Brumfiel? puts the case 
neatly by dividing silicotics into two groups: 
the first with preclinical or asymptomatic sili- 
cosis; the second, with clinical or symptomatic 
silicosis. Those with symptoms will be those 
far advanced eases of silicosis with disabling 
emphysema, those with complicating active in- 
fection and a smaller group with cardiovascular 
embarrassment due to pulmonary fibrosis. It 
is obvious also that, whatever the symptoms, 
except in rare instances of rapidly developing 
silicosis, the onset of symptoms is extremely 
insidious. 

Symptoms.—The symptoms may be sum- 
marized briefly. The first and cardinal symp- 
tom is shortness of breath. This may be ac- 
companied by cough, chest paih and sputum. 
When frank hemoptysis occurs it always sug- 
gests tuberculosis. In the earlier stages the 
patient’s general condition is usually good. 
When severe fatigue, night sweats, loss of ap- 
petite and gastrointestinal symptoms, or weight 
loss appear, complicating infection and usually 
tuberculosis may be suspected. 

Physical signs.—The most common finding is 
restricted expansion of the chest. 
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sounds are generally distant, and. frequently 
expiration may be prolonged. Scattered rhonchi 
or rales may be present. Increase in pulse rate 
and constitutional debility indicate advanced 
disease. 

Roentgen examination.—As has already been 
indicated, the recognition and clinical handling 
of silicosis turn on the interpretation of.; the 
x-ray plates. A thorough familiarity with the 
various x-ray patterns is fundamental, particu- 
larly in respect to linear exaggeration and typi- 
eal silicotic nodulation. Serial x-ray studies of 
suspected cases are valuable. The roentgeno- 
grams by no means always fall within: the 
standard classifications, and their interpretation 
especially in cases complicated by infection or 
tuberculosis is frequently extremely difficult. 

The x-ray classification follows in the main 
that already discussed under pathogenesis. 
(1) Linear exaggeration and increased hilar 
shadows; (2) first stage silicosis with typical 
mottling or nodulation at the lung roots and 
less profuse at the apices and bases; (3) second 
stage silicosis with larger, more numerous and 
denser nodulation; (4) third stage silicosis with 
extreme nodulation; (5) conglomerate silicosis, 
with massive dense areas up to diffuse fibrosis 
and with emphysema a picture difficult to dis- 
tinguish from extensive bilateral tuberculosis; 
(6) tubereulo-silicosis. 

Diagnosis.—The clinical diagnosis is based on 
a history of significant exposure to silica dust, 
x-ray evidence showing the characteristic nodu- 
lar pattern in the lung fields and an accurate 
history and physical examination, to determine 
the presence of pulmonary infection and the 
degree of disability. Analysis of sputa for the 
presence of tubercle bacilli assists in further 
clarifying the clinical picture. 

In differential diagnosis the chief conditions 
to be borne in mind are generalized pulmonary 
carcinomatosis, miliary tuberculosis of the lung, 
chronic non-tuberculous pulmonary disease, 
tuberculous broncho-pneumonia and chronic 
passive congestion. 


COURSE AND COMPLICATIONS 


Silicosis progresses extremely slowly and its 
course is to be measured in years. The question 
of progression of the disease after cessation of 
exposure has been debated by many observers. 
The consensus would seem to be that silicotic 
fibrosis progresses until a state of equilibrium 
is established. Such progression after removal 
from exposure would seem to depend upon the 
intensity of the exposure and the stage of the 
reaction “at the time of cessation. 

The course of the disease depends on the com- 
plications. Such acute and chronic respiratory 
conditions as pneumonia, bronchitis, and bron- 
chiectasis are more common among silicotics and 
are always serious. Congestive heart failure is 


frequently a terminal event, the more so because 
arteriosclerosis and myocardial disease are more 
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common in the age-group showing advanced 
silicosis. In spite of the reported cases of 
silicosis and primary carcinoma of the lung it 
has not been proved that silica has any causal 
relation to cancer. The most significant com- 
plication, however, is tuberculosis, and it is be- 
cause of this fact that silicosis is so important 
from secial and public health aspects. 


TUBERCULOSIS AND SILICOSIS 


The relation and inter-action between silicosis 
and tuberculosis raise so many problems that 
any detailed discussion is beyond the limits~-of 
this paper. The whole question may be in- 
dicated in a series of observations. 

1. Silicosis definitely predisposes to tubercu- 
losis and when tuberculosis develops in a sili- 
cotic individual the outlook is much more 
unfavourable than in the non-silicotie subject. 
Gardner® states that at least 75% of those dying 
of silicosis die of tuberculosis. In a series of 
637 cases of silicosis of whom 35% died, Riddell’ 
found the cause of death to be tuberculosis in 
74%. 

2. Tuberculosis in silicosis appears in the 
later decades of life, usually the fifth and sixth. 

3. Tuberculosis may develop in a background 
of silicosis and behave like cases of ordinary un- 
complicated tuberculosis, although in some in- 
stances the silicosis may accelerate the progress 
of the phthisis. This group of ‘‘superimposed”’ 
tuberculosis is not large. 

4. The majority of cases develop a form of 
disease in which the tuberculosis and silicosis 
interact to produce a peculiarly chronic condi- 
tion with a low grade of toxicity. This condi- 
tion is termed tuberculo-silicosis. The usual 
symptoms of tuberculous intoxication do not 
occur, because the tissues do not degenerate to 
any degree and absorption is extremely limited 
from the proliferative fibrotic areas. Late in 
the disease, however, the infectious tuberculous 
element may become dominant and a rapid 
break-down occur in an individual with a crip- 
pled pulmonary system. Tuberculo-silicosis is 
characterized by one or more localized areas of 
massive fibrosis, situated usually in the upper 
lung, although they may occur anywhere in the 
lung fields. Typical cases show silicotic nodula- 
tion, but this may be masked by fibrosis or 
emphysema. 

5. Tubercle bacilli are difficult to demon- 
strate until late in the course of the disease. 
The reason for this would seem to be that the 
organisms are locked up in dense fibrous tissue. 

6. The diagnosis of tuberculo-silicosis is diffi- 
cult. It is suggested by the onset of such symp- 
toms as night sweats, loss of weight, increasing 
dyspnea and fatiguability. Repeated x-rays 
may reveal a change in the size or character of 
the lesions. Frequent sputum examinations and 
guinea pig inoculations may yield positive 
results. ¢ 

7. The problem of handling these eases is a 
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difficult one. Observation to determine the pro- 
gress of the condition is essential. At the first 
sign of progression or clinical activity those 
affected should be removed from contact with 
other silicotie workers. The usual tuberculosis 
hospitalization has little effect and therefore, 
little more can be done than take such indi- 
viduals out of active work. 


THE REACTION TO Dusts OTHER THAN SILICA 


It should be emphasized that dust itself is 
not injurious and, furthermore, that life in a 
dusty environment does not predispose to tuber- 
culosis. These statements are based upon clini- 
eal surveys and upon dust-injection experiments 
which have been elaborated. Specifically, it may 
be mentioned that this is true of gypsum, cement 
and grain dusts. 

The only exception to the above statement is 
asbestos. Asbestos is a hydrated magnesium 
silicate containing 44% of combined silica. Its 
inhalation produces a pulmonary fibrosis which 
differs widely from that of silicosis. The as- 
bestos fibres lodge in the terminal bronchioles; 
stimulate fibrous tissue reaction to produce a 
fibrous cuff surrounding the bronchiole and thus 
cause miliary atelectasis and emphysema., The — 
x-ray in such cases has a so-called ‘‘ground 
glass’’ appearance. Affected individuals develop 
early dyspnea, and advanced cases tend to 
show right-sided cardiac enlargement. Ameri- 
ean observers find that asbestos does not pre- 
dispose to tuberculosis.* 


TREATMENT 


There is no treatment for silicosis once it is 
established. The attack on the disease rests on 
dust prevention and medical supervision in 
hazardous industries which are the responsi- 
bility of industrial physicians, compensation 
boards, and public health officials. The general 
medical practitioner should be familiar with the 
broad picture of the disease so that he may help 
in identifying silicosis hazards and particularly 
avoid making the haphazard diagnosis of the 
disease as is done too often at the present time. 

There are still many problems to be worked 
out in connection with silicosis. One such con- 


* Silicosis is not prevalent in Alberta due to the 
nature of the mining industry and the absence of any 
large industries involving the silica hazard. Some 
modest surveys have been made of certain mines in 
which considerable rock work is involved. In one such 
survey 95 miners .were examined. Only four minimal 
eases of silicosis were found, and these had no dis- 
ability. In a recent review of 26 cases of established 
silicosis with symptoms, seen over a period of a good 
many years, the writer found two cases of tuberculo- 
silicosis in this number. There were 3 cases of stage 
3 silicosis in coal miners, and one case from each of 
the following occupations: granite cutting, quarrying, 
abrasive cleansing powder, foundry. There was one 
case of carcinoma of the lung proved at autopsy in a 
case of stage 1 silicosis. In 85% of these cases there 
had been exposure to dust-hazards of varying duration 
before coming to Alberta. 
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cerns the use of substances which will inhibit 
the development of silicosis. Denny, Robson 
and Irwin® have shown that metallic aluminium 
acts as an inhibitor of silica. The knowledge of 
such action, however, has not reached the point 
where such substances can be employed in actual 
prophylaxis. 
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THE DOCTOR’S OWN WIFE 
(His FourtH INVESTMENT) 
“By James B. McCxut0n, M.B., B.Sc.Mep. 
Timmins, Ont, 


The doctor must be good to his wife, for she 
isn’t the girl he intended to marry. 

A bit of research into ten doctors’ lives shows 
that seven had ‘‘pasts’’. Seven admitted a 
tender first-sight love for some lass he didn’t 
wed—years before. Three admitted nothing. 

The first love was wary. She learned that 
training meant twelve years. And years can be 
so long. It’s probably as well, for the job of 
the doctor’s wife is heavy and the purse is light. 
Some, luckily, are born to siller but most 
doctors’ wives scrub from wedding to widow- 
hood. 

At thirty the doctor is a vagabond. He cost 
much and earned nothing. Somebody paid for 
his porridge, his university degree, his rented 
dinner jacket, his first girl’s roses, his whiskey 
and fare as a medical missionary. Somebody 
also paid for his time when other lads were 
doing something. Economists called them 
wasted man-years. Unless he rewards the public 
for these gifts he is a social thief. His wife 
should be the first to help. 

Ten drug travellers were asked what one 
thing drives a doctor to sueccess—or failure. 
One said ‘‘luck’’. Another said ‘‘training’’. 
A third didn’t know. Six immediately said 
‘*His wife’’. 

The tenth drummer dropped his jaw. His 
metal-toed grip seratched the desk while he 
tucked in catheters and vitamins from A to P. 
His stubby fingers caressed the B’s and B’s. 
He liked them best for they could take the 
old, poor and sterile and make them young, rich 
and fertile. He fondled the new vitamin which 
might make the thin-haired spinsters throw 
away their switches and the bald, their wigs. 

‘“What will make the old Doctor?, I know’’, 
he hiceoughed, ‘‘It’s his missus’’, 

The young doctor’s choice must be careful. 
The best beans are baked all night. In the best 
homes courting is a slow job. No marriage 





should be in a hurry, for the halter is of well 
tanned leather. 

The wife must be well. She mustn’t be 

‘failin’’’ all the time. She cannot have dis- 
abling hereditary diseases, stuporous psychosis 
and, preferably, not enuresis. 

No medical plan wants her. Three most. pub- 
licized prepaid medical schemes in Canada avoid © 
her. They take the brewer’s daughter and the 
common-law wife. They even admit members 
of Parliament, but they won’t have insane 
people nor doctors’ wives on their plans. 

Casualty companies avoid her. Life insur- 
ance companies are afraid if she has more than 
twelve children. If she has none they are sus- 
picious. If she expects one they raise the rate. 

It is almost illegal for her husband to treat 
her. If he loves her he’s afraid to. If he 
doesn’t she’s afraid to let him. No other doctor 
wants to, for there is neither fee nor praise. 
If anything’s askew he gets twice the criticism, 
since the patient is prominent. So the wife gets 
samples from the doctor’s dusty shelves, 


READING AND WRITING 


‘‘Don’t you know what the Odyssey is? Oh, 
dear! dear!’’ The visitor put down her cup 
and stared. When the doctor’s wife could hear 
her mincing steps fade on the sidewalk she 
spluttered ‘‘I wish I’d studied more and that 
old primp wouldn’t high-hat me’’. Happiness 
hangs round longer if the doctor’s wife is his 
intellectual equal. 


Not long ago playing fields marked university 
papers. If a student could run faster, hit 
harder, or kick higher he certainly graduated 
and might gain honours. Such days, when 
students graduated on what their skulls could 
stand rather than what they contained, are gone. 
High pre-medical requirements, heavy curricula 
and maximum postgraduate training mark the 
doctor as intellectual. 


It’s his wife’s job to know as much as he does, 
If by chance she knows more she mustn’t tell 
him. She need not learn the dips and dives of 
the electrocardiogram nor the mechanism of a 
slipped dise, but such accomplishments as the 
care of antiques, the culture of flowers or the 
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training of children should equal his achieve- 
ments in medicine. 

The doctor’s children have 50% more chances 
of being failures than others of their kind be- 
cause there is only one to teach them. She must 
take them hurriedly to the toilet, slowly to the 
Sunday School, and proudly to the graduation, 
all alone. The doctor is often busy. 

As the train smokily fades into the distance 
and they wave away the lad in blue or khaki 
she goes home alone to look at the framed like- 
ness a month old, or the bicycle ten summers’ 
old or little shoes eighteen years’ old. He goes 
to the office, = 


Centuries ago Rebekah went to the well in 
her bare feet and hooked a king, or at least the 
leader of a tribe. She upset the social apple- 
eart of the day. 

Still there are and always shall be social sets. 
The doctor’s no exception. He and his wife 
will team along more happily if they are socially 
equal. 

Such sets are based on what you have and 
want. Some like quiet, knowledge and old wines. 
Others crave boisterism, vapid talk and beer. 
The latter count their silver when the guests are 
gone. Doctors fall in both groups. 

The doctor deals with people in distress; 
tired people, sick folk, those with croupy coughs 
and catching colds. His home must breathe 
gentility or his life is a conflict. A surgeon 
ean’t be slovenly in the living room and a 
master of technique in the operating room. It 
may be easier in the operating room. There 
he’s the boss. 

His wife need not have begun at a finishing 
school nor have finished at commencement ex- 
ercises but she must know how to entertain. 

Beautiful mansions, old goblets, century-aged 
chairs mark environment for entertainment. 
The doctor’s wife hasn’t got them. She may 
never have them. Indeed, she may know the 
touch of potato skin better than Wedgwood, and 
the texture of a mop more than ermine. She 
ean, however, have the language of education, 
manners of gentility and food for an epicurean. 

Entertaining is a standard procedure in ordi- 
nary life to get business. Too much entertain- 
ing in the doctor’s home becomes obvious and 
odious. The doctor’s wife should entertain 
friends, cultured folk, lonely people, and those 
less fortunate. 


FapDING CHARMS 


By a Canadian fire-place hangs an oil paint- 
ing of a woman famed in history. It cost 
$10,000 on the Mediterranean forty years ago. 
As bits of light and shadow are thrown from 
the embers a long-nosed hard wife is seen lean- 
ing from a baleony. She is waiting for Socrates. 

Old Soe is coming home from a bit of a 
bender. He has woven his furtive way among 
the shadows. He shrugs his shoulders at her 
court of punishment: The lantern is nearly 
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out. The black dog droops his tail. Her name 
is Xanthippe. She is classics’ famous nagger. 

Perhaps Soe, as a lad, had called her Xanny 
and strummed a Grecian lyre beneath her 
chamber window. No doubt she leaned beckon- 
ingly over the sill. Probably he climbed the 
wall and touched her lips; lightly as a bending 
willow caresses the brook. So have youths and 
maidens done whenever there came the fra- 
grance of blossoms, the budding of leaves, and 
the floating of dainty clouds in spring. When- 
ever, indeed, the giver of romance tipped his 
golden bowl. 

Tragic time, relentless and cruel, had taken 
her frivolous wisps of humour at 17, shrunk 
them to irritating traits at 30 and shrivelled 
them to sealpel thrusts at 45. She became a 
nagger. 

The doctor’s wife may beg a little, should 
egg a lot, but must not nag. Her husband will 
not be perfect. A white shirt soils easier than 
a coloured one and it isn’t worn as long. He 
may not be brilliant. He has only one chance 
in 4,300 of being in Who’s Who. The will-of- 
the-wispy public may not think he’s great, for 
in people’s minds the doctor is only as big as 
the town he’s in. The big city bears the pro- 
fession up. In a medium town he’s not so bad, 
but a little village seals him with oblivion. 
There they eall him Doe. 

This impression invades the profession as 
well. When the village doctor visits the large 
city hospital he is treated with veiled toleration. 
He may be silently considered a dizzy old nit- 
wit. Unless he has a wealthy patient to refer. 
Then he becomes a charming practitioner quite 
too big for his community—a gentleman of the 
old school. 

Before being in practice long the doctor has 
a 50% chance of being hailed into court. Of 
thirty-five doctor acquaintances of the writer 
a half found their way in guilt to the witness 

Ox. 

The charges ranged from illegal parking to 
conduct fit for the divorce court. One went 
hither and yon leaving a trail of debts like 
Typhoid Mary’s path. One drove too fast in 
a tunnel. Another thought too slowly in gas 
gangrene. One didn’t have his dog on a leash. 
A friend had no leash on his tongue; the magis- 
trate told him he talked too much. Doctors do. 

An old doctor got an old lady into trouble 
and a young doctor got a young lady out. The 
old lady had a broken leg and the young a 
broken heart. 


La Vie SEULE 

The doctor’s wife should leave him alone in 
his task of stopping pain. Being in the privi- 
leged class he will enjoy duodenal ulcer, coro- 
nary thrombosis, and a lonely life. 

That loneliness is born of a thousand secrets, 
nurtured by lofty ambitions and tinged with 
worries he cannot reveal. The average doctor 
has one serious case each week. The same doc- 
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tor could mention patients that have died 
through his fuzzling. 

He may have told a patient the pain would 
be better after the operation; and it wasn’t. A 
clergyman can guarantee heaven and not get 
caught. There is no come-back. <A doctor is 
wise to guarantee nothing. 

Like an ointment in skin disease the wife 
should soothe and stimulate. 

She may cook his goose, but she won’t tell 
him how to carve in front of guests, nor inter- 
rupt his story to finish it. 

One doctor the writer knew could dangle his 
foot over the wing chair and look so plaintively 
into her eyes. He’d say ‘‘ Darling I adore you’’, 
while his thoughts were far with some fair 
debutante, whose skin was soft like the pansy’s 
petal. His wife believed him. Such a woman 
need never read lines like these. 


SOMEONE ELSE 


The doctor’s wife is not jealous. Ladies wake 
him up at night, criticize his drinking and de- 
cide his holidays with their pregnancies, If 
their vision is impaired they may even fall in 
love with him. 

Modern medicine lessens intimacy with the 
patient. A heart specialist may define a tracing 
and decide a patient’s life while drinking beer 
in another city. A radiologist in bedroom slip- 
pers sees the outline of a lady’s stomach five 
hundred miles away. He doesn’t know the 
maiden’s curves nor the colour. of her skin. 

A clerk in Caleutta may wonder what to wear 
at a levee. Blood sent to New York will tell. 
If the androsterone is high, morning coat and 
striped trousers may be worn. If the androster- 
one content is low the clerk may wear an even- 
ing gown and no trousers—for often sex can be 
determined thousands of miles away. 

This long-range practising is recent.. Before 
the stethoscope there was little or nothing. If 
then a pretty woman had a cough the doctor 
used to nestle his bearded face against her lily 
white bosom and listen with one ear for rales 
and the other for the patient’s husband. 

It is true a doctor may make the call a little 
longer if the patient is pretty. Life would be 
drab indeed without perky chins, pouting lips 
and gowns like robin’s eggs. 

Pangs of jealousy are usually like pains of 
a phantom leg. There’s nothing there. 


SwE By SIDE 


The doctor’s wife is sympathetic with her 
husband. No one else has time to be. 

Of one hundred and fifty consecutive patients 
entering a medical office only two asked how the 
doctor was, One, an optimist, wanted to borrow 
a hundred dollars. The other was like the sole 
survivor of Jellalabad: he wanted a drink. 
People are mostly interested in themselves. 
They co-operate like nations when their skins 
are in danger. 
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If the snow is deep and the wolves are lean 
the moose herds with his fellows. When spring 
comes his kingly shoulders crash through the 
spruce. The pounding of his hoofs can be heard 
on the muskeg. He becomes an individualist. 

The doctor is an individualist. Socialized 
medicine: may try to level him and find out 
what he tells his patient. They shall never un- 
lock the repository of his heart where secrets 
of ordinary folk lie hidden. 

A good doctor’s pyjamas will often drip with 
perspiration as he reaches for the ’phone, for 
fear of something he should have done. A cast 
may be too tight or a sponge left in a belly. 

He knows nearly all ruptured ulcers die if 
nothing is done and nearly all live if something 
is done quickly. But his diagnosis must be 
correct. 

She is fortunate if he worries. 
he burns with no creative fire. 
the intellectual ash-can. 

The alert doctor is impelled by an irreconcil- 
able urge to do something never done before. 
The doing of it may soothe some pang of 
humanity. It may impanel his name in the halls 
of time. It won’t make him happy. The scien- 
tifie unresting mind is never happy. 

The untrained sleeps in dry clothes. He 
mildly mulls over tragic fate. If nothing is 
done, most will get well anyhow. So why worry? 
He says ‘‘To blazes with them’’ and snuggles 
beneath the blanket. 

There is one who ean sympathize with the 
conscientious doctor from depths of kindness, 
without reward, and no one else need ever know. 
She is his wife. 


If he doesn’t 
He is ready for 


THE NigHt CALL 


Before 1870 the doctor looked at his patient. 
Pretty or stodgy, they stood undressed before 
him. The telephone changed that. Now he can 
diagnose and charge a fee without seeing the 
sufferer. The only patient the doctor must see 
is one that is dead. He mustn’t sign a certifi- 
cate without seeing the deceased. 

The telephone is indispensable to the doctor. 
Of one hundred patients in succession the 
*phone was used in over seventy. In rural prac- 
tice one-third of the calls may be answered by 
the doctor’s wife. 

She must master that gadget for the human 
voice is a keg of emotions. Some voices are 
careless and indistinct. They may be cold as a 
dictator’s heart or weak as an appeaser’s knee. 
They _vary from “the school girl’s squeal to the 
morning yawn of the tired mistress. 

“A woman may wait long for courage to tele- 
phone the doctor. If the voice is unkind the 
patient is lost. That woman may go another 
year with a lump in her breast and without 
kindnéss that might have chased away the lump 
in her throat.’ -The patient may-go to another 
doctor who is, of course, —— leas competent. 
than her husband. 
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When she answers the ’phone she should learn 
the name of the patient, the street and number, 
whether north or south, upstairs or down, right 
or left, front or rear. She should ask their 
*phone number and if the patient is seriously ill. 
‘‘Immediately’’ means within a few minutes 
while ‘‘right away’’ means any time in the 
afternoon. She might find out how many doc- 
tors they have called. Even doctors evade 
neurotics and ne’er-do-wells. 

She might tell them to leave the blind up to 
help him find the place. Curtains and blinds 
reveal secrets. They tell how people pay. Folks 
with venetian blinds are slow. Neatly coloured 
chintzes mark integrity. Those with no blinds 
have nothing. And strange to tell the purple- 
curtained pay cash. 

She must know the medical language of the 
laity. Folks talk about disease according to its 
speed, like ‘‘ecreeping paralysis’’, ‘‘running 
sores’’ or ‘‘galloping consumption’’. They men- 
tion direction such as ‘‘inward trouble’’ or 
‘‘outward goitre’’. Others think in terms of 
motion like ‘‘blind staggers’’, ‘‘ quivering of the 
navel’’ and ‘‘falling arches’’. 

Some patients think of the doctor as a detec- 
tive. They ask to be ‘‘gone over’’. 

She has about two minutes to learn it all. 

A kind efficient voice will help the doctor’s 
practice. 

He likes to hear the ’phone ring when he’s 
young and practice is lean, When older it irri- 
tates him -unless he has boring guests, long 
winded salesmen or the wife has dolled him up 
for church. Then it’s escape superb. 

If it is long after midnight and she drowsily 
answers, ‘‘No, I’m sorry the doctor isn’t in’’, 
he shouldn’t nudge her and shout ‘‘ Who is it ?”’ 


TRESSES AND CURVES 


‘“Why are they looking at the white woman 
with her clothes off?’’ a six-year old asked her 
mother. They were in the Louvre. 

‘“Where?’’ ‘‘Over there’’, the child pointed. 
The Hollywood beauty smirked as they strolled 
over. 

It was the statue of a woman. The actress 
said ‘‘Her nose flattens into her forehead like 
frontal sinusitis. Her mouth’s too small. It 
isn’t parallel with her eyes. No photographer 
would take her that way.’’ She tossed her head 
and the four footsteps quickly faded in the 
great building. She might also have noticed 
that the shoulders were too narrow, the hips 
too wide and the umbilicus too conspicuous. 
No dainty ankle could be seen. In fact, she was 
all wrong. Yet sculptors for 120 years came 
afar to study her silent form. Universities 
quarrel about her origin; Her statuettes are 


sold in every land. Fortunes cannot buy her. 
She is the Venus de Milo:.: : 
By crease and curve she won’t do, but, alto- 
gether, she is lovely. 
So too the doctor’s wife may: lose the lustre 





of her hair. Years may make her bones as 
brittle as frozen corn tassle. Winters and worry 
will crochet her dry skin with crowsfeet, but 
if charm replaces exuberance and dignity pushes 
frivolity to the rear, many will say ‘‘She is 
beautiful’’, 


TANGLED SKEINS 


A short study of the lives of one hundred 
doctors revealed many happy marriages. Most 
were married sacredly, but one couple wed in 
their cups and two in a hurry. One settled 
differences with prayer, another with black eyes. 

One doctor years before had said he wasn’t 
going to be influenced by the bubbling of 
human emotions. He was going to marry a 
maiden chaste, thin around the waist, and worth 
a half a million. He did marry wealth and she 
kept it. His room-mate married poverty and 
they shared it. Another took to himself an 
illiterate maid with asthma. Both got worse. 

Great men in other walks have met misfortune 
in matrimony. Lot’s wife was salted. Josephine 
was jilted and Delilah’s house was torn down. 

History reveals that a doctor born in Cos 
460 B.C. had societies and an oath named after 
him. He wrote seventy articles and is famous. 
No one hears of Mrs. Hippocrates. 

A book of 283 pages about Harvey who dis- 
covered that blood goes round and round in- 
stead of standing still gave only a few lines to 
his wife. They tell little except that she had 
a parrot who disappointed her when it died. All 
its life she’d stroked and scratched its back 
thinking it was a male, and it wasn’t. Like 
the modern doctor Harvey only left his wife 
£100. 

Hunter, a history famed anatomist, was bad 
tempered and difficult. He tore his tendo 
Achillis at a danee. One night he came home. 
Strains of music came from the living room 
where she was having a party unknown to him. 
Perhaps the spinet or viola or oboe bothered him, 
for he told them to get out. Her life neverthe- 
less was a social and musical success that illumi- 
nated his greatness, She wrote, with Haydn’s 
musie, a little lay that runs— 


‘“My mother bids me bind my hair 
With bands of rosy hue. 
Tie up my braids with ribbon rare 
And lace my bodice blue.’’ 


After scores of years little girls in short blue 
dresses and long pigtails still sing it at recitals. 

The great Lister gave up his strict denomina- 
tion for a girl with a dainty chin. Love indeed 
rides over parents’ wishes and prejudices like 
a thoroughbred carries the high locked gate. 
For thirty-seven years she studied with him. 

At night when tired lines would show, Agnes 
would tuck a woollen shawl around him on the 
sofa. Then she’d’ read’ great ‘phrases, love 
stories, and simple lines until the kind high fore- 
head gently bowed in sleep. Sleep the anes- 
thetic that comes alike to scientist and serf. 
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A jerky old-fashioned train stopped at 
Rochester in 1870. Farmers in overalls shuffled 
restlessly. Horses switched their tails and 
snorted at the smoky engine as buggy shafts 
chafed their ribs. Quietly through the crowd 
strolled aman. A dusty Minnesota wind struck 
his face and he wiped his forehead. He swayed 
a little. His bags pulled down with books. Dr. 
Mayo had come home. 

Back in the living room the same wind howled, 
a blind rattled and the clock ticked, but none 
of them were heard. Folks leaned around the 
table looking at the picture of the new micro- 
scope that would cost six hundred dollars. They 
would have to mortgage the house. 

‘‘Well, if you could do better by the people 
with this new microscope, we should buy it’’, 
Mrs. Mayo said. 

Her sacrifice helped to raise the curtain on 
a drama with few parallels in medicine: the 
development of the Clinic. 

The doctor’s wife is unselfish. 


CHARM 


Charm is a tiny grain that’s found when the 
kettle of life boils nearly dry. The doctor’s 
wife should have it. It’s like the fragrance of 
scented cedar between the pages of a long un- 
epened book. It belongs to those who love 
people, jobs, broken dolls and the architecture 
of cathedrals. People have it who worry about 
the loss of an old vase, the bombing of children, 
or a puppy’s swollen ear. Like old mahogany 
it is good inside but shows up with the rubbing. 
Those whose own heart strings have been a bit 
twisted have it most. 


RUNNING SANDS 


A late distinguished doctor lectured at Con- 
vocation Hall less than twenty years ago. 

Bits of September sunlight played hide-and- 
seek among the coloured gowns. The doctor 
appraised the scientific studies of the day. Lads 
looked at co-eds and dreamed of limousines and 
busy practices. Rugby players twisted their 
cramped limbs and strained towards the door. 

Suddenly no one seemed to breathe when he 
leaned forward and told of a Southern physi- 
cian whose sweetheart fell from her horse. The 
vertebre healed but incurable paralysis ensued. 
Every day for some twenty years he rode to 
visit her, or sent a message. Whether the blue 
grass waved with windy rain or dust rose by 
running cattle, he went. 

One morning he couldn’t go. Not long later 
there gathered lovely ordinary people. Some 
were in morning coats and some in overalls. 
There were old and young; coloured folk and 
white. 

Beneath the southern sky whose very clouds 
seemed kind, they erected a tablet to his memory. 


THE DOCTOR MUST LOVE HER. 


AND SHE MUST LOVE THE DOCTOR. 
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During Great War 1 the writer conducted a 
funeral squad from the ship. They crossed the 
gang plank, marched through the village and 
up the hill. 

A volley was fired over the remains’ of an 
officer killed in action. He lay not far from his 
native glen. The writer didn’t know the lad. 
Nor ever knew his parents. The terse naval 
orders had intimated the father was a doctor. 

The aged couple stood arm in arm at the 
heaped-up earth while the shots sounded over 
heather and hillock. As the setting sun cast 
shadows behind the. stones and the thudding of 
the turf was heard she pushed her trembling 
hand farther down and grasped his fingers. 
They held each others hands very very tightly. 

The doctor’s wife must love him all the way. 





CATECHISM IN MEDICAL HISTORY 
By HEBER C. JAMIESON 


Edmonton 


QUESTIONS 


1. What drug of vegetable origin is the most 
valuable in Medicine today? 


. A sixteenth century litterateur, scientist and 
physician made a clear statement of the 
problem of contagion and infection. Who 
was he? 


bo 


3. Whence came the word quarantine? 
4. What is the derivation of the word alcohol? 


ANSWERS 
1. Probably quinine. 


. Girolamo Fracastoro in 1546 published his 
work ‘‘De Contagione’’ which contained 
three contributions of the first importance— 
a clear statement of the problems of con- 
tagion and infection, a recognition of typhus 
fever, and a remarkable pronouncement on 
the contagiousness of phthisis. He recog- 
nized three varieties of infection: (1) in-. 
fection by contact; (2) infection by indirect 
means, as by a garment or fomites; (3) in- 
fection at a distance. 


bo 


3. When the bubonic plague was spreading in 
Italy, the city of Ragusa in 1377 established 
an isolation post outside the city where all 
suspected persons were detained for at first 
thirty days and later for forty days—a 
quarantina— whence comes our modern 
word quarantine. 


4. The word alcohol is of Arab origin, being 
derived from the particle ‘‘al’’ and the word 
‘*koh’1’’, an impalpable powder used in the 
East for painting eyelids. For centuries 
aleohol was used to designate any fine 
powder. Its present application is of com- 
paratively recent date. 
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Sit Frederick Banting 


Se FREDERICK BANTING was a citizen and benefactor of the world, but we are proud and 
happy to think of him as a Canadian who belonged to us. 





The name of Banting will be forever linked with Pasteur and Lister and other famous scien- 
tists whose discoveries have contributed~so greatly to the alleviation of the ills to which 
man is heir. The world was glad to recognize Banting, the research worker and discoverer, 
and pay him homage. But Banting, the man, played no second place to Banting, the scientist. 
When peril and disaster threatened our nation and our empire, Banting was one of the first 
to offer his services in the common cause and to put on the uniform of His Majesty the King. 
We all know with what courage and complete self-abnegation he pursued his course even 
unto the end. 


It is not for me to write about Banting’s scientific achievements. Others more qualified 
have done so. But I do mostly gladly take this opportunity to throw yet another beam of light 
upon his character and his mind, Shortly before he died, he wrote me about a visit he had 
recently paid to the Province of Quebec. Here follows an extract from that letter: 

‘‘T have just returned from a visit to the Province of Quebec where I was most 
cordially received. Doctor. Blank expressed the desire to spend two or three months in 
the various bacteriological laboratories of Toronto. Such a request is rarely made, since 
nearly all the postgraduate work of our French Canadian colleagues has been done in 
France. In the past many medical graduates of Laval and the University of Montreal 
who could afford the expense went to France for postgraduate training. This fact has 
kept the French-Canadian scientist in touch with French rather than with Canadian and 
English-speaking groups. It is now impossible for them to continue this procedure, and I 
think, therefore, that the time is opportune to make every effort to attract the French- 
Canadians into our English-speaking hospitals and laboratories. I think this matter 
should be given immediate attention. A great mutual benefit would be derived, but, 
greatest of all, it would be a step in the direction of a better understanding and unity 
between the two races of our great Dominion.’’ 

How quick was Banting to recognize a responsibility and an opportunity for service! 
But most significant of all, how deeply he desired ‘‘better understanding and unity between 

_ the two races of our great Dominion’’. Banting was a great Canadian. How proud we of the 
medical profession should be to say he belonged to us—yes, to all of us, be our mother tongue 
English or French. We all yearn for national unity and understanding, but it will not come 
unless we seek for it and work for it. Knowing Canada as I do and, particularly, our own 
profession and our institutions, I am confident that there is no seat of medical learning or 
laboratory from the Atlantic to the Pacific which will not gladly open its doors to receive 
most cordially any doctor who wishes to enter therein. But, while that is perfectly true, I 
greatly fear that we have erred in not making such facts known, to the end that interprovincial 


intercourse might be accelerated as so zealously desired by Banting. 


It is one thing to theorize on what should be done; it is quite another thing to give prac- 
tical effect to a worthy suggestion. How better can we as Canadian doctors and citizens do 
honour to Banting than by taking up his challenge for ‘‘better understanding and unity be- 
tween the two races of our great Dominion’’? 





Divisions of the Association 
The Manitoba Division 


The annual meeting of the Manitoba Division 
of the Canadian Medical Association (Manitoba 
Medical Association) held at the Fort Garry 
Hotel, Winnipeg, on September 23rd, 24th, 25th, 
did not suffer in comparison with meetings of 
other years. The attendance, particularly from 
rural points, was good; interest was keen; the 
scientific papers were of high standard; and the 
publie meeting a real success. 

The mornings were devoted to clinies at the 
Winnipeg General and St. Boniface Hospitals, 
the afternoons, to the reading of scientific com- 
munications, the evenings, to the business meet- 
ings and the public meeting in the Auditorium. 
There was a strong military note to the three 
luncheons which were addressed by Major 
Gerald Williams, R.C.A.M.C.(A.), Lieut.-Col. 
Ross- Cooper, R.C.A.M.C., Lieut.-Col. Hartley 
Smith, R.C.A.M.C., and Wing Commander John 
Sifton, R.C.A.F. Dr. George Clingan, Presi- 
dent of the Manitoba Health Officers’ Associa- 
tion, also addressed a luncheon meeting. 

The visiting speakers were Dr. A. E. Archer, 
Lamont, President of the Canadian Medical 
Association; Dr. Fulton Gillespie, Edmonton, 
Professor of Surgery, University of Alberta; 
and Dr. J. W. Seott, Edmonton, Associate Pro- 
fessor of Medicine, University of Alberta. We 
were deeply grateful to these visitors for their 
contributions to the success of the meeting. 

The President, Dr. H. D. Kitchen, Winnipeg, 
entertained the members of the Executive Com- 
mittee, Hon. James MecLenaghen, Minister of 
Health, and prominent doctors at dinner pre- 
ceding the meeting. At the annual business 
meeting he presented Honorary Memberships 
in the Association to Drs. E. D. Hudson, 
Hamiota; George Clingan, Virden; H. M. 
Speechly, Winnipeg; and E. W. Montgomery, 
Winnipeg. Certificates were also presented to 
surviving past presidents of the Association. 

The four speakers at the public meeting on 
September 24th were Drs. A. E. Archer, F. W. 
Jackson, Fulton Gillespie, and T. Harry 
Williams. Dr. Archer spoke on the contribution 
which the Canadian Medical Association is mak- 
ing in the present national emergency through 
supplying medical men for the armed forces 
without too marked disruption of medical serv- 
ices to the civilian population. Dr. Jackson, 
Deputy Minister of Health, discussed the 1941 
epidemic of Western equine encephalitis, illus- 
trating his remarks with lantern slides. Dr. 
Gillespie in terse and racy fashion told the 
gathering of the constant fight against cancer, 
and Dr. Williams, just returned from China, 
where he is Professor of Pathology in Western 
Union University, Schezwan, described the 
efforts being made in China to preserve what is 
good in Chinese medicine of the past and to 
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absorb the medical teaching of the present day. 

The final afternoon was devoted to golf at 
the St. Charles Country Club. Dr. V. F. 
Bachynski won the M.M.A. cup with a net score 
of 70, and Dr. J. T. Cruise was second with the 
net of 72. 

The election of officers resulted as follows: 
President—Dr. F. K. Purdie, Griswold; First 
Vice-president—Dr. J. D. Adamson, Winnipeg ; 
Second Vice-president—Dr. S. Schultz, Bran- 
don; Honorary Secretary—Dr. D. L. Scott, 
Winnipeg; Honorary Treasurer —Dr. W. G. 
Beaton, Winnipeg; Rural Member-at-large—Dr. 
E. Jonsson, Selkirk; Winnipeg Member-at-large 
—Dr. J. T. Cruise, Winnipeg. 

Ross MITCHELL 


Medical Societies 

No. 1 Canadian Division Medical Society 

The Society has had two regular monthly 
meetings since our last report to Canada. 
Squadron Leader Wickham of the R.A.F., re- 
cently returned from the near East gave us a 
very interesting and vivid picture of the work 
of the medical corps in the Libyan campaign. 
He pointed out to us the innumerable obstacles 
and difficulties that arise in the evacuation and 
treatment of casualties in desert type of war- 
fare. The value of air evacuation was an im- 
portant consideration in this regard. 

Prof. Arthur Ellis, of London, an ex-Toron- 
tonian, was the speaker at the July 14th meet- 
ing. His subject ‘‘Mind and matter’’ was in- 
formally presented and illustrated by many case 
histories. He pointed out the important place 
that mind has in both health and disease. 

Lt.-Col. G. A. Sinelair has been promoted 
to Colonel and posted to Canadian Army Head- 
quarters as A.D.M.S.; Lt.-Col. C. H. Playfair 
was, therefore, elected president of the Society 
for the remainder of the year. 

On July 24th the Society had its annual dance 
at the palatial home of one of the field am- 
bulances in a large estate in Sussex. Some 60 
members and guests were present and it was a 
gala evening. The cares of the day were tempo- 
rarily put aside and at least for one night, the 
medical officers of the Division relaxed and en- 
joyed themselves to the full. 

Some of the more recent changes affecting our 
medical personnel inelude the posting of Cap- 
tain G. G. Ferguson (Winnipeg) and Captain 
W. B. McKinnon (Winnipeg) to 9th Canadian 
Field Ambulance; Captain Don Small (Ottawa) 
is now registrar at 5th C.C.S.; Captain Don 
Young (Ottawa) is in the A.D.M.S. office 1st 
Canadian Division; Captain J. P. Gilhooley 
(Ottawa) has returned to Canada; Captain 
Carleton and Captain McLean (Winnipeg) and 
Captain Robertson (Vancouver) are now with 
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5th Canadian Field Ambulance; Captain F. 
Argue and Captain G. McCarroll are with 4th 
Canadian Field Ambulance; Captain C. U. 
Letourneau (Montreal) is promoted to Major 
and is now 2nd in command 18th Canadian 
Field Ambulance. 


DouGuLas W. SPARLING, Masor, 


Secretary-Treasurer. 
September 2, 1942. 





Correspondence 


Tuberculosis in the Canadian Army 


' To the Editor: 


I have read very conflicting reports on the 
incidence of tuberculosis in the Canadian Army 
and am taking the liberty of writing you with 
the hope that you can clarify what seems to 
be an incompatible discrepancy. 


In the September, 1942, issue of your Journal, 
Warner reports 104 cases of tuberculosis de- 
veloping in the Canadian Army, 47 cases in 
Canada and 57 overseas. The time interval is 
from September 1, 1939, to March 1, 1942. 


In the Canadian Legion Tuberculosis section, 
‘‘Keeping Faith’’, reports on page 16, ‘‘From 
September 1, 1939 to December 31, 1941, there 
were 29,476 men discharged from the Canadian 
Army as medically unfit, of which 1,499 were 
found to have pulmonary tuberculosis. Of this 
number only 55 were diagnosed overseas.’’ 
These figures are given as part of a report given 
in the House of Commons. 


The fact that Warner’s figures cover two 
more months than the figures from ‘‘ Keeping 
Faith’’ could account for his report of 57 cases 
diagnosed overseas as against the 55 cases diag- 
nosed overseas as reported by ‘‘ Keeping Faith’’. 
Can you explain the discrepancy in the total 
figures, Warner’s 104 cases in a term two 
months longer than the total 1,499 cases re- 
ported by ‘‘Keeping Faith’’. 

Trusting you ean clear this up for me. 


KE. F. KRINTZER. 
Central Alberta Sanatorium, 
Calgary, Alta., 
September 9, 1942. 


To the Editor: 


There appears to. be some misunderstanding 
regarding the incidence of tuberculosis develop- 
ing in the Canadian Army. As reported in 
Canadian Legion Tuberculosis section ‘‘there 
were 1,499 men discharged because of tubercu- 
losis from September 1, 1939 to December 31, 
1941’’. This’is contrary to the report in Sep- 
tember, 1942, issue of the Canadian Medical 


CORRESPONDENCE 


479 





Association Journal where only 104 cases were 
reported as developing tuberculosis from Sep- 
tember, 1939 to March 1, 1942. 

The discrepancy is explained by the fact that 
in the early part of the war men were attested 
into the Army before they had the x-ray of their 
chests taken, then in a few days the x-ray was 
taken and if tuberculosis was present the man 
was discharged from the Army. 

These men were enlisted without an x-ray 
and as soon as the x-ray was taken they were 
discharged. The average time from enlistment 
to discharge was a question of days and they 
therefore, did not develop tuberculosis in the’ 
Army but had it at the time of enlistment. 

The figure of 104 gives the true incidence of 
tuberculosis developing in the Army. 

W. P. WARNER, 
Lt. Colonel, R.C.A.M.C. 
Ottawa, 
September 21, 1942. 





The Anesthetist 
To the Editor: 


I was much interested in Dr. F. B. Bowman’s 
letter, which appeared in the July issue of the 
Journal, 


I am also interested in the replies to this 
letter by Dr. M. Digby Leigh, and Captain R. 
L. Lewis. Both these articles are excellent in 
so far as they go, but in my opinion they fail 
to answer Dr. Bowman’s query. 


Both Dr. Leigh and Captain Lewis are think- 
ing in terms of a highly organized hospital 
where there exists a smooth working anesthetic 
service, with a chief anesthetist and assistants, 
whose duty it is to examine all patients prior 
to operation. I have no objection to this ar- 
rangement; in fact I consider it is ideal. I 
would go further, and say that the anesthetist 
should keep in touch with his patient for the 
twenty-four hours following operation, and 
longer if necessary. 


In a hospital with a complete resident staff, 
the pre-operative examination of the patient is 
simply routine, and an anesthetist whose work* 
has been confined to an institution of this kind 
is unable to understand why any anesthetist 
should require coaxing to examine his patient 
before operation ; and here I would like to point 
out that an anesthetist may make the most care- 
ful and scientific examination of the patient 
preoperatively, and still fail in perhaps the most 
important and valuable part of his visit. I 
refer to the personal touch, and inspiration of 
confidence, and, if my interpretation of Dr. 
Bowman’s query is correct, that is what he 
principally had in mind. Every experienced 
surgeon and every trained anesthetist knows 
the value of that feeling of assurance that means 
so much to most patients who are about to take 
that mysterious journey towards those ‘‘heaven- 
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ly gates’? so very aptly referred to by Dr. 
Bowman in his letter. An anesthetist may 
make the most eareful evaluation of the risk, 
but if he lacks the personality to inspire con- 
fidence in his patient, then to a large extent he 
has failed. This thought is beautifully por- 
trayed by Flagg in his textbook on Anesthesia, 
in the chapter entitled ‘‘The Point of View of 
the Patient’’. 

I am satisfied that Dr. Bowman did not infer 
that there was any lack of pre-operative atten- 
tion in hospitals where there is an adequate 
anesthetic service, but what he did have in 
mind, I believe, was in regard to those cases 
where a surgeon calls in a private anesthetist 
of his own choosing. This is the type of anes- 
thetist who is likely to be remiss in his duties in 
regard to his pre-operative attention to the pa- 
tient. Now, I do not propose to make excuses 
for this type of anesthetist, for I consider no 
chain of circumstances exonerates him from giv- 
ing everything he has to the patient. 

After all, the anesthetist is just as human as 
any other medical man, but I do not believe he 
is any more mercenary. To the resident anes- 
thetist, the task of making a pre-operative visit 
and examination is no hardship whatever, but 
to the outside anesthetist there may be consider- 
able hardship. He may be pressed for time, 
and in some instances he may have to drive 
some miles to the hospital to make his pre- 
operative visit. 

Now all this leads up to the sordid matter 
of fees, but we are living in a material world, 
and facts must be faced. Nearly two years ago 
I laid aside my anesthetic practice when I 
joined the Army, and may not take it up again, 
and thus I am in the very happy position to be 
able to discuss anesthetic fees without being 
accused of having ulterior motives. 

Personally, I am convinced that anesthetic 
fees are inadequate, and are not commensurate 
with the labour and responsibility which the 
anesthetist is asked to assume. This state of 
affairs is apt to lead to indifference on the part 

*of the average anesthetist, all of which is un- 
fortunate, and steps should be taken to correct 
it. Then this pernicious chain of circumstances 
leads to other undesirable consequences, I am 
convinced that many capable medical men and 
women are being attracted to other specialties 
which*pay infinitely better dividends, and thus 
the field of anesthesia is being neglected. 

I admit, Mr. Editor, that I have wandered far 
afield in this discussion, but I feel very keenly 
that an important specialty is not receiving the 
consideration it deserves. 


J. L. ALLEN, Capt., R.C.A.M.C. 
714-15th Avenue West, 
Calgary, Alberta, 
October 1, 1942. 
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Special Correspondence 
The London Letter 


(From our own correspondent) 


HEALTH BALANCE 


The Minister of Health can rightly be proud 
of the health of the nation. Despite war, despite 
rationing, despité long hours of work, the 
health of the nation last year and for the early 
months of this year was better than in the year 
before the war. 

Tuberculosis still remains the worrying fea- 
ture and is to be attacked by the extension of 
early diagnosis by miniature radiography and 
a comprehensive policy of rehabilitation. Lack 
of nurses, however, is a serious matter, for it 
means waiting lists for sanatorium beds. It is 
estimated that 12,000 nurses are needed and 
there is some reluctance to use compulsory 
powers to get them. But that is not the whole 
story as regards tuberculosis, for vital statistics 
reveal that the rise in mortality in 1941 from 
this disease did not quite follow the pattern of 
what happened in the last war, for this time 
there has been a serious rise in the mortality 
in childhood. 

A happier note can be struck over the ques- 
tion of diphtheria immunization, for by the end 
of 1941 a third of the child population under 15 
had been immunized. Scotland has done better 
than England in this respect for there 54% of 
‘‘under fives’? and 71% of school children have 
been protected. Still, London figures are better 
than they were, for 36% now is much better 
than 5.8% in 1937. The Government is opening 
a campaign for more complete immunization: 
cinema films, pamphlets, posters and wireless 
are all being brought in in an effort to achieve 
the 75% considered necessary before the diph- 
theria menace is-mastered. 

For adults, after tuberculosis, the most potent 
danger to health is probably fatigue at work. 
The lessons of the last war as regards long 
working hours have apparently been forgotten, 
and as the Chief Inspector of Factories em- 
phasizes, ‘‘excessive hours mean less produc- 
tion’’—an important result, because the only 
possible excuse for risking health breakdowns 
would be increased output at a critical time. 
These matters are openly discussed, and vital 
statistics indicate that some of the increase in 
the tuberculosis mortality is clearly due to the 
strain of long hours upon youth. 


Wark AND NEUROSIS 

The physical health of the nation is, then, in 
general satisfactory. What of the. mental 
health? A recent report to the Medical Research 
Council answers this by saying that air-raids 
have not been responsible for any striking in- 
crease in mental illness. Crude figures from 
hospitals and clinies even suggest a considerable 
drop. It is true that juvenile delinquency has 
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increased, and although this suggests certain 
environmental factors have been increased in 
importance it is not the same as an increase in 
neurosis, any more than the increase in road 
and industrial accidents. Moreover there has 
been no rise in the incidence of alcoholism, a 
well-recognized sign of failure of adjustment 
to external and environmental stresses. The re- 
port points out that the incidence of neurotic 
illness has been low in civil defence workers 
and the figures available show no increase in 
admissions for insanity. In some areas suicide 
is reported as having diminished. Reliable data 
from two heavily bombed cities indicate that 
after intensive raids there is a slight rise in the 
total amount-of neurotic illness. Anxiety and 
depression are the most frequent manifestations. 
They usually clear up readily. Thus the phrase 
‘‘we can take it’’ seems abundantly justified. 


BLoop DONORS 

The Emergency Blood Transfusion Service 
has done great work for the peace-time organi- 
zation of blood donors; the British Red Cross 
Transfusion Service, founded as the first of its 
kind over twenty years ago, was a modest effort 
compared with modern achievements. Up to the 
end of 1941 over 800,000 donors had been en- 
rolled. Four thousand gallons have been used 
in hospitals for service and civilian patients, 
the remainder being converted into serum or 
plasma. Just over a thousand gallons of this 
plasma and. serum have been used for transfu- 
sions ; some is kept in reserve, and the remainder 
dried for use of the Navy and Air Foree. In 
addition the Army Blood Transfusion Service 
has collected 100,000 pints of blood for the 
preparation of dried plasma for the use of 
Army medical units overseas. The technical 
advances in storage have been great and very 
interesting by-products in the way of research 
have been made possible. Moreover, there has 
been an increasing use of blood transfusion in 
the treatment of the ordinary sick. 


TAILPIECE 


In peace-time this past month was often what 
was called a ‘‘silly season’’ for the newspapers, 
which, to fill up their columns, were reduced to 
stories of sea monsters and so forth. With 
paper shortage this has disappeared, but a recent 
correspondence in the medical press suggests 
that the idea has not been forgotten. It began 
with a letter which spoke of the ‘‘brutality’’ of 
hospital matrons. The president of the associa- 
tion of hospital matrons challenged the doctor 
to produce his evidence; but it has not been 
forthcoming. It is fair to say that today all 
the improvements in conditions for nurses— 
and they are many—have mainly come through 
the recommendations of matrons to their com- 
mittees. That ‘‘brutality’’ was surely a far- 
fetched idea. 

ALAN MONCRIEFF 
London, September, 1942. 


A Greeting and a Tribute 


(The Editor has received the following personal letter 
from Dr. Alfred Cox, former Secretary of the British 
Medical Association. It contains such delightfully ex- 
pressed tribute to some of the best known men of our 
Association that we feel that it should receive full 
prominence. Dr. Cox speaks of the changes inevitably 
brought about by time, but we may learn both from his 
own example, and that of his contemporaries in medical 
politics, that honest hard work and an unwavering 
devotion to ideals of public service leave a permanence 
of goodness which relieves this very natural melancholy.) 


‘*T don’t remember that we ever met but I 
have such pleasant memories of your two pre- 
decessors, Blackader and Nicholls, and of a 
great many friends in Canada that I felt I 
should like to say ‘Salute’ on your accession to 
the editorial chair and to wish you not only 
success but pleasure in your important duties. 

‘*You may remember something about my 
associations with Canada. My dear old friend 
Blackader was kind enough to put me on the 
free list for your Journal, and Nicholls with 
whom I have frequently corresponded has been 
good enough to continue me. I can only hope 
that you may see your way to do the same thing, 
because I look forward to my Journal with 
anticipation and I read quite a good deal of it 
though I must confess that the disappearance 
of the names of many of my old friends from 
its columns is a melancholy reminder of the 
passage of time. 


‘‘T was so glad to see the tribute to my old 
friend Birkett. He rarely missed an Annual 
Meeting of the B.M.A. and it was always a 
pleasure to see his face and to have a long talk 
with him. One could not meet him without 
realizing that he was a ‘big man’; but not until 
I read his obituary notice did I realize what an 
extraordinary career he had had. [I last saw 
him at our Annual Meeting in Bournemouth in 
1933 but kept up a desultory correspondence 
with him almost to the last. Another great gap 
in my Canadian associations. 


‘It is good to feel that Primrose and Martin, 
to mention two of the seniors I know very well, 
still remain, and of course my old opposite num- 
ber, Routley, still goes strong. Your Association 
has been very fortunate in having a man of his 
capacity and devotion as Secretary, and-it has 
always been a pleasure to me to know that he 
appreciated as firmly as I did the necessity of 
knitting together our two Associations as much 
as we could. 


‘‘T shall never forget the day at Ottawa when 
Sir Jenner Verrall and I, as delegates of our 
Association, met the Executive of the C.M.A. 
and sealed the Deed of Affiliation, nor can I 
forget what my dear old friend Starr said, that 
the offer of our Association was typical of Great 
Britain inasmuch as it offered more than it 
asked for. The terms of affiliation, small as 
they may look on paper, have resulted in a con- 
stantly strengthening bond between us which 
the last war and this are likely still further to 
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cement. During my term of office at the B.M.A. 
one of my great ambitions was to strengthen 
the ties between ourselves at home and our 
brethren in the Dominions and Colonies in which 
with the help of many others I was largely 
successful. One evidence of this which will al- 
ways remain in my memory was when the King 
opened our new House and we were presented 
with a Presidential Chair from Australia, the 
inscription on which, after referring to the 
formal and official ties between us, goes on to 
quote those immortal words of Burke, ‘ties 
which though light as air are as strong as links 
of iron’. I am afraid you will think I am a 
sentimentalist and so I am, and the deeper we 
get into this war the more this sentiment of 
relationship with men and women of the same 
blood and same tradition seems to me to be of 
paramount importance. 

‘*T liked the Journal of September which ar- 
rived the other day and I particularly enjoyed 
your article on ‘The Editing of Medical Papers’, 
which is most amusing and [.hopé your readers 
will ‘read, mark, and inwardly digest’. I am 
sure your opposite number here, Horner, will 
enjoy it. I don’t see very much of him but I 
see a good deal of his Assistant Editor, Clegg, 
a very good fellow, and I am going to make 
sure that he has read it. 

‘‘T have always enjoyed the articles which 
your Journal publishes under ‘Men and Books’, 
many of which are first-rate and particularly, I 
think, those written by Dr. Searlett. I have al- 
ways thought that our own journal might do a 
little more than it does in the more literary line, 
for there must be lots of men like me, not being 
particularly interested in the more scientific 
papers, who would welcome a little light relief. 
As a very young man, and a very ‘unqualified’ 
assistant, I was with an old country practi- 
tioner who possessed a complete bound set of 
‘Lancets’ and I used to revel in the invective 
of which the elder Wakley was a master. I 
should not for a moment suggest that that kind 
of thing should be revived, but I have no doubt 
it did good at the time. I almost said that we 
are getting too ‘respectable’ for that kind of 
thing but glancing about the world as it is I 
don’t know that ‘respectable’ is the right word. 

‘‘T hope you will keep an eye on Nicholls 
and see that he does not feel the pangs of sepa- 
ration too keenly. I know what it is to part 
with the job which has been your life’s work 
and so will you in the course of time.. You are 
following a good man and [I cannot do better 
than end up by saying that I hope you will be 
able to hand over your trust, when the time 
comes, feeling that you have at any rate done 
your best to follow a great tradition.’’ 

With kind regards, 
Yours sincerely, 
ALFRED Cox. 
London, 
September 29, 1942. 
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Canadian Medical War Services 


National Defence Headquarters, Ottawa, has 
recently announced the appointment of Briga- 
dier G. B.' Chisholm as Director General of 
Medical Services; Royal Canadian Army Medi- 
eal Corps; also the appointment of Brigadier 
J. C. Meakins as Deputy Director General of 
Medical Services in charge of Professional 
Activities, Royal Canadian Army Medical 
Corps, and Colonel G. A. Winfield as Deputy 
Director General of Medical Services in charge 
of Administration. Brigadier R. M. Gorssline, 
who was formerly Director General of Medical 
Services, is appointed Inspector of Hospitals. 

Brigadiers Chisholm and Meakins served with 
distinction in the last Great War, the former 
winning the M.C. and Bar, while Brigadier 
Meakins was mentioned in despatches twice for 
outstanding professional work. Colonel Win- 
field has been overseas two years, and was in 
charge of hospitalization in Canadian Military 
Headquarters, London, previous to his return to 
take up his new appointment. 


The purpose behind the division of duties of 
the Deputy Director General of Medical Services 
is to permit greater attention being given to the 
professional aspects of the Royal Canadian 
Army Medical Corps. It is proposed under the 
Deputy Director General of Medical Services 
(Professional) to appoint additional consulting 
physicians, surgeons and psychiatrists to assist 
the professional personnel in the various mili- 
tary districts. These consultants will have their 
headquarters in Ottawa, but will keep in close 
personal touch with the districts under their 
supervision. 


Special Reception Centres are now being set 
up where Boards will examine all applicants for 


enlistment. These Boards will consist of medi- 
eal officers possessing outstanding professional 
qualifications for this type of work. Each Board 
will consist of a physician, a chest specialist, a 
surgeon, an orthopedic surgeon, a psychiatrist 
and an eye, ear, nose and throat specialist, to- 
gether with a radiologist and Personnel Selec- 
tion representative. 

The purpose of this move is to follow more 
rigidly the physical standards, so as to prevent 
men getting into the Services who either break 
down soon after enlistment and become ‘‘E”’ 
Category men, or those who upon examination 
show that they are ‘‘E’’ Category at the time 
of enlistment. The work of these Boards is most 
important and. necessitates the most careful 
physical and mental examinations, in order that 
only those who are in acceptable categories for 


. military duties are inducted into the Army. 
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Female physicians are now being accepted 
into the medical branches of the armed forces, 
both as specialists and general practitioners. 
Female medical students may now be permitted 
to enlist in the R.C.A.M.C. under the Govern- 
ment’s accelerated plan of medical education. 
This plan provides enlistment for students for 
a period not to exceed twenty-four months, such 
period to inelude internship either before or 
after graduation, in accordance with the cur- 
* rieulum of the particular university concerned. 
The total period in all cases will include in- 
ternship, and the twenty-four months is there- 
fore divisible into three periods, which in some 
universities takes third, fourth and fifth year, 
while in others it takes fourth and fifth year 
and eight months’ internship. 


If male medical students are fit they are taken 
on as privates, given the pay of privates—$1.30 
a day plus $1.00 subsistence—and granted leave 
of absence. 

Female medical students are taken on as mem- 
bers of the Canadian Women’s Army Corps. 
During such time as the medical school is not in 
session students shall be liable to do duty with 
their unit, or be detailed for such military or 
professional duty as may be directed by the 
District Medical Officer. 





Abstracts from Current Literature 


Medicine 


Chemotherapy and Vaccinotherapy in the 
Treatment of Neurosyphilis. Marin, A.: Am. 
J. Syph. & Venereal Dis., 1942, 26: 234. 


The writer reports the result of a new treat- 
ment obtained through three and one-half years 
of experimental observations. The method, 
which is his own, consists of the following 10 
weeks’ treatment to the patients thus afflicted 
with neurosyphilis: (a) Once a week an arti- 
ficial fever at 105° F. by means of a specially 
devised apparatus; (b) the same day an injec- 
tion of an arsenical drug (tryparsamide or 
novar, according to the type of syphilis) ; (c) 
twice a week an injection of bismuth salt (say 
a series of twenty injections); (d) twice a 
week a ‘‘pyrétogéne’’ vaccine. 

Patients under this treatment must: (1) Sub- 
mit to a careful general examination. (2) Re- 
ceive a special preparation, ‘‘digitaline’’ a few 
days before; on the eve of the treatment, nem- 
butal; the same morning nembutal, coramine, 
purgative; small breakfast. (3) Must be under 
observation of an experienced staff during 
treatment. 

No death occurred in 265 syphilitic patients 
who were under this treatment, while statistics 
by the same author and other research workers 
gave 4% of death with malaria treatment. 





The majority of those suffering with asymp- 
tomatie neurosyphilis were able to follow their 
treatment while carrying on with their usual 
work. In tabes, there has been a noted diminu- 
tion or disappearance of pains and of vomiting, 
as well as improvement in muscular strength or 
in weight. The complete remissions regarding 
the general paralytics have been 46% against 
40% obtained by the same informant with 
‘‘malaria’’. 

The most immediate serological changes con- 
sisted in the diminution of the number of cells 
(lymphoeytes). The total albumin followed the 
eurve of the cell count (lymphocytes). - The 
Pandy, benzoin reaction, Lange colloidal gold, 
and the quantitative reaction of Wassermann of 
L.C.R. usually became negative in the order 
named here. In all, 29 patients developed a 
negative result from their L.C.R. 

Of the 26 suffering with neurosyphilis with 
Wassermann positive blood reaction, 6 had a 
Wassermann negative reaction. 

The advantages of this new method over 
others (a treatment which could be ‘‘ambu- 
latory’’, less expensive, with a greater ‘‘thera- 
peutice’’ efficacy, lessened dangers, tolerance in 
more advanced age, effects maintained through 
the repetition of the same treatment), suggest 
that it constitutes a treatment of choice. 

PAUL POIRIER 


Effects of Morphia and Dilaudid on the Ileum, 
and of Morphia, Dilaudid and Atropine on 
the Colon of Man. Adler, H. F., Atkinson, 
A. J. and Ivy, A. C.: Arch. Int. Med., 1942, 
69: 974. 


Morphia does not induce rest in the intestine, 
although it delays the passage of. material 
when gastro-intestinal motility is seen to be of 
two types, propulsive and non-propulsive. It 
is realized that morphia inereases the second 
but not the first. To prove that this is true of 
morphia and also of dilaudid experiments were 
earried out with (1) a patient who had re- 
quired an ileostomy: operation and (2) four 
men, eases of colostomy operation for cancer of 
the sigmoid; all were in good health and the 
tests were carried out by using inflated balloons 
in tandem. Many control tests were done before 
any drugs were administered. 

Ileum.—It was noted that the motility of one 
segment may not only be independent of another 
segment but may differ in type. Administra- 
tion of morphia increased the tone of the muscles 
in the intestinal wall but did not increase pro- 
pulsive activity. The amount of intestinal con- 
tents passed into the ileostomy bag was greatly 
reduced. Dilaudid hydrochloride had the same 
effect as morphia. 

Colon.—Here again increase in tone was re- 
corded when the above drugs were used with 
an actual decrease in propulsive motility and 
almost complete cessation of the passage of in- 
testinal contents. 


‘ 


484 


Colon motility and atropine.—Administration 
of atropine diminished the spontaneous motility 
of the colon in all cases, sometimes completely. 

Morphine-atropine antagonism in the human 
colon.—Atropine antagonized definitely, though 
not completely, the stimulating effect, of 
morphia on -non-propulsive motility and aug- 
mented its inhibitory effect on propulsive 
motility. P. M. MACDONNELL 


Surgery 


Treatment of Scalp Wounds in Air-raid and 
Other Casualties. Botterell, E. H. and Jef- 
ferson, G.: Brit. M. J., 1942, 1: 781. 


The development of sepsis in a scalp wound 
delays return to work and prevents such ex- 
ploration of the skull and dura as may be in- 
dicated by the progress of the case. Seventy- 
five per cent-of head injuries have scalp wounds, 
and these are often multiple in air-raid casu- 
alties.. Most are complicated. About 20% of 
pure scalp wounds were accompanied by intra- 
dural concussion as shown by amnesia and blood 
in the cerebrospinal fluid. 


Open depressed fractures may be missed 
when the wound is treated because the scalp 
slides and the fracture is not beneath the lacera- 
tion. A depressed fracture involving the frontal 
sinus is particularly dangerous, as the dura 
behind the sinus is often torn and must be 
sutured or covered with a fascial graft. Infec- 
tion may lead to osteomyelitis if there is a de- 
pressed fracture. 


It is now considered that wound infection is 
not: the result of the entrance of the missile as 
often as some flaw in the technique of the sur- 
geon, nurse or dresser. This conception is a 
challenge to the surgeon which must be accepted. 


All suturing to close scalp wounds must be 
done under anesthesia in an operating theatre. 
First aid should consist only of measures to 
control hemorrhage and prevent contamination. 
Sulfathiazole and/or sulfanilamide up to 5 g. 
placed in the wound and sterile dressings firmly 
bandaged in place are the recommended first 
treatment. Physical and neurological examina- 
tion, x-rays, careful washing of the scalp, cut- 
ting and shaving the hair, and preparation of 
the skin precede operation under local anes- 
thesia. Emphasis is put on the removal of dirt 
by saline irrigation and excision. Sulfonamide 
powder is used freely. One layer closure with 
silk, nylon, or fine dermal is recommended. 

Head injury cases should be moved quickly 
to a proper centre, especially if complicated by 
skull fractures, cerebral injury or loss of scalp 
tissue. Experience has disproved the belief that 
such eases travel badly. If treatment must be 
given on the spot, careful and skilful surgery 
leads to primary healing, and later operations 
ean be earried out safely when indicated. 

BURNS PLEWES 
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Benign Neoplasms of the Gall-bladder. 
Shepard, V. D. and Walters, W. et al.: Arch. 
Surg., 1942, 45: 1. 


Benign neoplasms of the gall-bladder are of 
considerable rarity. At the Mayo Clinic between 
January 1, 1906, and December 31, 1938, there 
were encountered at operation 45 gall-bladders 
containing one or more polypi, 103 containing 
adenomyomata, and 2 containing fibromata. 
Papilloma is not a true neoplasm and is not 
ineluded in this study. 

Polypus of the gall-bladder rarely, if ever, 
becomes malignant. No definite or characteristic 
symptoms have been described for this growth 
and radiographic evidence has to be depended 
on in diagnosis. 

Adenomyoma is more often seen in patients 
in their fifties according to Luschka and Eiserth. 
There is lack of agreement as to the causation 
of this growth. This tumour is said to occur 
invariably in the fundus of the gali-bladder and 
to be of single occurrence. 

In the two instances of this series in which 
fibroma was found, there was cholelithiasis and 
ulcerative cholecystitis. 

The authors state that chronic inflammation 
is the constant concomitant of benign neoplasms 
of the gall-bladder, particularly when stones are 
present. 

Intramural abscess and intramural gall-stone 
occur as complications of adenomyoma of the 
gall-bladder. On account of the possibility of 
malignant change or complications, cholecystec- 
tomy is advised. G. E. LEARMONTH 


Gastric Ulcer, Carcinomatous Ulcer or Ulcerat- 


ing Carcinoma? ‘‘Ulcére Gastrique, Ulcére ~ 
Cancerise ou Cancer Ulcére? Walters, W.: 
Ann. Surg., 1942, 115: 521. 


Ces trois termes prétent 4 une extréme con- 
fusion en ce qui concerne le diagnostic des 
lésions qu’ils représentent et le traitement 
qu’elle requiérent. C’est en déterminant leur 
pathologie exacte que 1’on évitera le plus grand 
nombre d’erreurs. 

Le parallélisme des symptémes des tumeurs 
bénignes et malignes, la présence d’acide chlor- 
hydrique libre dans les deux eas, 1’intermittence 
de certaines manifestations, le défault de pré- 
cision radiographique induisent souvent les 
chirurgiens en erreur sur le traitement qui 
s’impose. 

L’expérience a prouvé que des ulcéres améli- 
orés par traitement médical au point de n’étre 
plus visibles 4 la radiographie n’excluent pas 
l’éventualité ultérieure d’une lésion maligne ou 
d’une récidive bénigne, lorsque le patient sera 
revenu 4 des conditions de vie normales. 

L’auteur conseille une résection gastrique sub- 
totale dans tous les cas d’ulecére gastrique, tout 
en reconnaissant qu’il y a place pour des pro- 
cédés moins radicaux. Les récidives sont assez 
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rares lorsqu’on a pratiqué avec 1’excision, une 
gastro-entérostomie, ou méme une gastro-entér- 
ostomie seule, PIERRE SMITH 


Obstetrics and.Gynecology 


The Macrocytic Anemia of Pregnancy. Muda- 
liar, A. L. and Menon, M. K. K.: J. Obst. & 
Gyn. of the Brit. Emp., 1942, 49: 285. 


An analysis of 103 cases of macrocytic anemia 
of pregnancy is presented. The anemia is com- 
moner in the multipare than in the primi- 
gravide. It is essentially a disease of the 2nd 
and 3rd trimesters. Macrocytie hyperchromic 
anemia is more common than macrocytie hypo- 
chromic anemia. In the typical macrocytic 
anemia of pregnancy there is not usually a 
severe albuminuria, but when ankylostomiasis 
complicates the condition macrocytic hypo- 
chromic anemia is very common and hyperten- 
sion and albuminuria are very frequent. . Pre- 
mature labour is very common and all efforts 
should be made to bring up the hemoglobin to 
at least 50% before labour sets in. Labour in 
the very anemic is fatal, For this purpose 
efficient liver therapy must be instituted at the 
earliest possible opportunity. The authors have 
not found marmite useful in this condition, but 
have found parenteral administration of both 
pure and impure liver extracts effective. The 
dosage depends upon the condition. Iron and 
hyperehlorie acid by mouth are useful ad- 
juvants. P. J. KEARNS 


Radium Therapy of Carcinoma Cervix. Sandler, 
B.: J. Obst. & Gyn. of the Brit. Emp., 1942, 
49: 101. 


The physical problems connected with the de- 
livery of a ecancericidal dose of radiation to 
potential cancer-bearing areas are discussed and 
the limits of maximal radiation permissible are 
stated in the light of present knowledge. The 
mode of invasion of cervix carcinoma is de- 
scribed and data are given on the sites and 
frequency of invasion of the surrounding tissues. 

It is found that by radium alone it is not 
possible to deliver a cancericidal dose further 
than 3 to 4 em. from the mid-line, and never 
to the lateral pelvic wall, the site of the regional 
lymph nodes. In nearly half of all stage I and 
II eases the regional lymph nodes are already 
invaded and cure of the local cancer by radium 
alone will not cure these metastases. The depth 
dose is shown to be affected much more by the 
size of the vagina in certain cases than the type 
of technique used in it. 

Large ovoid applicators are proved to give 
better depth doses than box-like types, and in 
general, when applicators emit the same amount 
of r per hour from their surfaces the larger sizes 
give better results, Each size of vagina must 
have its own technique, especially designed to 
take full advantage of the maximal tolerances 
permitted in a vagina of these dimensions. The 
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exact position of the radium must be calculated 
in each case in relation to these tolerance levels 
in the vagina and surrounding structures. 

X and gamma rays must be accurately plan- 
ned by careful collaboration between the radio- 
logist and gynecologist before any treatment is 
begun by either, since the distribution of the 
radium will determine the shape of the x-ray 
dove-tailing which is to follow. Only in this 
way can adequate irradiation be given to the 
primary cancer and to its potential secondary 
nodes. P. J. KEARNS 


Vitamin B, in the Urine and Placenta in Tox- 
emia of Pregnancy. Nixon, W. C. W., 
Wright, M. D. and Fieller, E. C.: Brit. M: J., 
1942, 1: 605. 


A series of 106 cases of pregnancy among hos- 
pital populations has been examined. 

It has been found (1) that in eclampsia the 
amount of vitamin B, excreted in the urine on 
admission to the hospital is significantly lower 
than in normal pregnaney; and (2) that the 
concentration of vitamin B, in the placenta is 
also significantly below that of the placenta 
from normal eases. In view of these findings 
and the occurrence of cedema and suppression 
of the urine in eclampsia, offering a striking 
similarity to the clinical picture of beriberi, it 
is suggested that vitamin B, therapy might be 
beneficial to such patients. Ross MITCHELL 


Megaloblastic Anemia of Pregnancy and the 
Puerperium. Davidson, L. S. P., David, L. 
J. and Innes, J.: Brit, M. J., 1942, 2: 4253. 


A severe type of anemia associated with a 
megaloblastic bone marrow occurring during 
pregnancy and the puerperium has been defined 
and its points of resemblance to and distinction 
from Addisonian pernicious anemia considered. 
Sixteen cases have been recorded and their 
hematological, clinical and therapeutic aspects 
discussed. Ten of the cases were temporarily 
refractory to treatment with massive doses of 
liver extract, iron and other hematinics. 

Attention is drawn to the vital importance of 
perseverance with intensive therapy in re- 
fractory cases and to the necessity for sustain- 
ing life by blood transfusion until a response 
is obtained. 

On the basis of bone-marrow cytology, the 
term ‘‘megaloblastic anemia of pregnancy and 
the puerperium”’ has been proposed for this 
type of anemia. Ross MITCHELL 


Pediatrics 


Treatment of Whooping Cough Bronchopneu- 
monia. Frank, W. P., Patton, E. F. and 
Hamilton, P. M.: J. Ped., 1942, 20: 720. 
Whooping cough has a high mortality in in- 

fancy. The majority of the deaths are due to 

a complicating bronchopneumonia. In an effort 

to reduce the mortality rate, the use of hyper- 
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immune pertussis serum, sulfapyridine and 
sulfathiazole was compared. The serum, given 
intravenously or intramuscularly, exerted no 
specific effect, although it could be reeommended 
as good supportive therapy. Sulfapyridine was 
found to be of limited value, there being a mor- 
tality rate of 25% of 16 patients treated. Sulfa- 
thiazole reduced the mortality to the unpre- 
eedented low figure of 4%. Seventy-seven con- 
secutive patients were treated with this drug. 
It was given in daily doses of 1 to 2 grm. per 
pound of body weight. The drug was well 
tolerated even by the youngest babies. The 
blood concentrations necessary for effective re- 
sults were surprisingly low, averaging 2 to 3 
mgm. per 100 ¢.c. of blood. Improvement came 
by lysis, the temperature of the average patient 
returning to normal in four days. Eighty per 
eent of the eases treated with sulfathiazole 
definitely responded to the drug. S. J. USHER 


Neurology and Psychiatry 


Hospital Treatment of Patients with Psycho- 
neurotic Disorders. Hamilton, D. M. and 
Wall, J. H.: Am. J. Psych., 1942, 98: 551. 
The problems presented by psychoneurotic 

patients are frequently of such a nature that it 

is impossible to treat them adequately in the 
community. This report indicates the manner 
in which such patients can be treated success- 
fully in a hospital setting. Between 1927 and 

1937, 100 male patients with varying psycho- 

neurotic symptomatology were treated at the 

Westchester Division of the New York Hospital. 

Most of these patients were above average in 

intelligence, the majority had graduated from 

college and some were engaged in professions. 

An investigation of the pre-hospitalization 

period of the illness indicated that in many pa- 

tients the neurosis became firmly fixed because 
too much emphasis was placed by the physician 
on the physical manifestations of the neurosis. 

The authors state that physicians are sometimes 

too prone to indulge in discussion on differential 

diagnosis before the neurotic patient. This only 
adds to the patient’s anxieties. 

The treatment consisted mainly of psycho- 
therapeutic interviews with the patient. Relief 
from verbal catharsis as well as the security 
obtained from a close patient-physician rela- 
tionship was of outstanding therapeutic value. 
Supervision of the patient’s program of activi- 
ties to fit his individual needs and capacities 
also constituted an important part of the treat- 
ment. The average length of hospital residence 
for this group of patients was 814 months. At 
the time of discharge 42 patients had recovered. 
They were symptom-free and were able to re- 
sume their lives more effectively than before 
treatment. 

Outstanding mental symptoms in their order 
of frequency were tenseness, depression, anxiety, 
sexual preoccupation, hypochondriasis, obses- 
sions and compulsions, fear of insanity, and 
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weakness. Patients with depression and anxi- 
ety as outstanding symptoms responded best to 
treatment, while féwer recoveries were found in 


the group displaying hypochondriasis, weakness 


or fear of insanity, than in the total group. 
The compulsive and obsessive patients responded 
least well to treatment. 
Follow-up studies of these 100 male psycho- 
neurotic patients 4 to 14 years after discharge, 
revealed that 46 patients were then recovered, 
5 much improved, 17 improved, making a total 
of 68 who had benefited by treatment. 
BARUCH SILVERMAN 


The Treatment of Chronic Alcoholism. Thomp- 
son, W. A.: Am. J. Psych., 1942, 6: 846. 


The author defines chronic alcoholism as the 
stage reached by the individual who has been 
consuming alcohol for years in which he is no 
longer able to abstain from its use. There is 
a resulting loss of finer discrimination, of re- 
liability, and of independence. Alcohol becomes 
uppermost in the thoughts to the exclusion of 
all others. The will to retain the social stand- 
ards of the group disappears; prison and mental 
hospital ineareeration occurs, the critical facul- 
ties and sense of shame are lost. Other abilities 
are usually retained although, with time, de- 
pendability of work habits disappears. A review 
of the various theories regarding etiological 
factors and the different therapeutic procedures 
employed in the treatment of this condition is 
presented with an analysis of a group of 250 
patients with chronic alcoholism who were 
treated at the Rockland State Hospital. 

Emphasis was placed on the importance of 
treating the habit or disease itself rather than 
the particular attack. The treatment consisted 
primarily of complete abstinence, attention to 
physical health and well-being, psychotherapy 
and occupational therapy. Hospitalization ex- 
tended from six months to one year in most 
cases. 

The social and emotional values to be found 
in association with patients who have recovered 
from chronic aleoholism, such as in the organi- 
zation known as ‘‘ Aleoholics Anonymous’’, is 
also recommended as an: aid to treatment in 
certain patients. BARUCH SILVERMAN 


Rehabilitation After Injuries to the Central 
Nervous System. Cairns, H.: Proc. Royal 
Soc. Med., 1942, 35: 299. 


In deciding when a patient should be fit to 
return to work it is necessary to bear in mind 
the severity of his injury, and the best yardstick 
at present available is the duration of the post- 
traumatic amnesia (P.T.A.). The shortest time 
in which ability to carryout full work may be 
expected to return is as ‘follows: 


P.T.A. 5 minutes to 1 hour.... 4 to 6 weeks 


P.T.A. 1 to 24 hours... 2... 


6 to 8 weeks 
P.T.A. 1 to 7 days 


2 to 4 months 
4 to 8 months 
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This can be no more than a rough working 
guide, because the duration of post-traumatic 
amnesia is influenced by other events besides 
the severity of the brain injury, e.g., the amount 
of bodily fatigue present at the time of injury, 
large doses of morphia or a general anesthetic 
shortly after the injury, epileptic seizures in 
the first days after injury and various psycho- 
neurotic factors. The type of work must also 
be taken into account; a simple task may be 
resumed earlier than one which involves the 
higher levels of intellectual function. 


Almost every patient who makes a full re- 
covery from concussion suffers at a certain stage 
of his recovery from headaches. In the mild 
head injuries the headaches may occur sporadi- 
cally for some weeks and then disappear. In 
the severe cases the headaches may not come on 
until long after the patient has left hospital, 
and may not come on at all if there is any 
serious degree of residual organic defect. The 
patient must have recovered a certain amount 
of mental clarity before he appreciates head- 
aches. Although attacks of headache occur 
fairly constantly, the reaction of the patient to 
them varies considerably, depending on a vari- 
ety of factors, such as the emotional make-up of 
the patient, his anxieties and fears, his ability 
and desire to cope with his work once more. 

These patients are often kept in bed too long, 
on the assumption that the liability to post- 
traumatic headaches is thus diminished. There 
is rarely reason why the patient should not be 
allowed to get up a few days after he has re- 
covered consciousness. Thus, a man whose total 
amnesia is six hours or less can be got up gradu- 
ally towards the end of a week. The fact that 
the patient is got up early does not mean that 
he is to go back to work early. From the stage 
of getting up graduated physical (and mental) 
exercise may begin. For the mildly concussed 
the_physical exercise can take first the form of 
walking and light physical training, thence by 
stages to more strenuous physical training, 
games, and heavy physical work. For the 
severely injured who, when they first get up, 
are still confused and even disorientated, light 
exercises to music, gentle indoor ball games, and 
deep breathing exercises are useful.. Before 
doing severe exercises the patient should pass 
successfully through a stage of light competitive 
games. 

While physical re-education is going on handi- 
craft can provide simple tasks within the powers 
of most patients, tasks which occupy their time 
at a stage when they are incapable of reading 
or talking consecutively for any length of time 
and which give them a sense of achievement. 
-In eraft work the teacher must constantly bear 
in mind that what really matters is not the 
initial standard of performance, but the degree 
of improvement shown from day to day. No 
patient. can relearn intellectual tasks unless. his 
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sight is good. Ophthalmological treatment 
should be given whenever necessary. 

No attempts at rehabilitation are likely to be 
successful unless the patient’s anxieties and 
fear are assuaged, and unless he is helped 
through the phases of depression and the other 
disturbances of feeling that so often beset him 
during recovery from head injury. 

FRANK TURNBULL 


Dermatology 


Common Fungus Infections of the Feet and 
Groins: Negligible Role of Exposure in 
Causing Attacks. Sulzberger, M. B., Baer, 
R. L. and Hecht, R.: Arch. Dermat. & Syph., 
1942, 45: 670. 


The authors believe that alterations in host 
susceptibility and loss of local immunity are 
more to blame than new exposure to exogenous 
fungi. As a result of this conclusion they advo- 
cate a reorientation of opinion in regard to the 
causation of attacks by common fungi; and 
rather than stressing the importance of measures 
to prevent conjugal and familial infection the 
emphasis is placed in their practice on personal 
and individual care and hygiene of the feet and 
groins to prevent recurrences, The application 
of these principles is obvious in the considera- 
tion of prophylactic measures directed towards 
floor surfaces, etc., which have hitherto errone- 
ously and popularly been blamed for transmit- 
ting the infection. The importance of this view 
point is also pointed out in relation to the high 
morbidity from this disease among members of 
the armed services. 

The authors’ views were confirmed by a ques- 
tionnaire answered by a fairly representative 
body of dermatological opinion, in the persons of 
88 active members of the American Dermato- 
logical Association. The replies showed on 
analysis that conjugal and familial transmission 
of ordinary fungus infection of feet and groins 
was either non-existent or a great rarity. 


D. E. H. CLEVELAND 


Prophylactic Oral Therapy Against Poison Ivy. 
Gold, H. and Masucie, P.: J. Allergy, 1942, 
13: 157. | 


Twenty patients were patch-tested with ‘an 
extract of poison ivy. They were then given 
daily tablets “containing known amounts of 
poison-ivy oleoresin, and finally patch-tested 
again. Seventeen cases responded to the oral 
treatment. Three were considered failures.. In 
17 eases, too, skin sensitivity to the patch-test 
was lessened or abolished by the treatment. 
Reactions consisted: ofa, yariety, of skin erup- 
tions. which were transient; pruritus. ani .was 
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also noted. Surprisingly, gastro-intestinal and 
urinary symptoms were entirely absent. 

- The authors think the method worthy of a 
larger trial. T. G. HEATON 


Warts. A Statistical Study of 921 Cases. 
Rulison, R. H.: Arch. Dermat. & Syph., 1942, 
44: 66. 


Warts are autoinoculable and transmissible. 
It has been demonstrated that infection by a 
virus causes warts. Warts occur not only in 
human beings, but in cattle, dogs and rabbits, 
but the viruses in general are species specific, 
hence it is not possible to acquire warts from 
contact with an infected animal. Warts occur- 
ring in animals are known to give rise to the 
production of antibodies, and it is assumed that 
the same is true of humans. These do not 
cause disappearance of warts, but they provide 
immunity for the animal’s normal e¢ells so that 
they are refractory to reinoculation. 

The increasing percentage of multiple warts 
in man, as time passes, suggests that if anti- 
bodies are produced in the human body they 
are insufficient, for many months, to protect 
normal cells from the development of new 
warts. The assumption that the more warts 
the more antibodies has not been supported. It 
is probable that some persons fail to produce 
antibodies. 

Spontaneous disappearance of warts is not 


considered by research workers to be explained 
by production of antibodies, since virus dis- 
eases are intracellular and antibodies are un- 
able to penetrate cell membranes to neutralize 


or destroy virus already present. Rulison’s 
studies show that, contrary to expectations, the 
incidence of warts is somewhat greater in 
females than in males. 

No method of treatment is perfect. Ideal 
treatment would remove warts quickly, pain- 
lessly and permanently without scarring or 
danger of infection, and would be effective in 
every case. Roentgen rays and radium might 
be thought to fulfil these conditions, but the 
author quotes G. M. MacKee and Cipollaro, 
who after long and exceptionally extensive ex- 
perience, stated that only 50% of warts respond 
to radiation therapy. 

In Rulison’s series the percentage of cures 
obtained by any treatment or combination of 
treatments was not higher than 55. Electro- 
desiccation and radiation therapy were the 
methods most frequently used. The percentage 
of cures by the two methods was approximately 
the same. Cure is more probable of single than 
of multiple warts, and also when treatment is 
begun relatively early. Recurrence, if it takes 
place, occurs on the average about three months 
after apparent cure, but may be delayed much 
longer. Thus any presentation of results from 
any particular method of treatment should not 
include cases observed for less than six months 
after apparent cure. D. E. H. CLEVELAND 
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Bacteriostatic Effect of Sulfathiazole in Vari- 
ous Ointment Bases. Strakosch, E. A. and 
Olsen, V. M.: Arch. & Syph., 1942, 46: 44. 


There is a twofold advantage of topical ad- 
ministration of sulfonamide derivatives as com- 
pared with their oral use in the treatment of 
local infections of the skin of streptococcal or 
staphylococeal origin. First, one can safely 
assume that the local tissue concentration of 
the drug will be reached with smaller amounts 
when the drug is applied locally than when it 
is given orally. Secondly, one minimizes the 
possibility of unpleasant toxie reactions en- 
countered when they are given by mouth. 

Sulfathiazole is decidedly bacteriostatic for 
streptococcus and staphylococcus. While the 
bacteriostatic effect of sulfanilamide on strepto- 
coccus has been well established, most investi- 
gators agree that its inhibiting effect on 
staphylococeus is slight. Sulfathiazole has a de- 
cided bacteriostatic effect on both, and was thus 
chosen for the investigation. Plain sulfathiazole 
is practically insoluble in water, in aleohol, and 
in fats. On the other hand grm. 1.0 of sodium 
sulfathiazole monohydrate dissolves in about 10 
e.c. of water, and was therefore selected for the 
studies made. 

About a dozen ointment bases were tested 
and the bacteriostatic effect of the drug in 
these bases was studied minutely by the in- 
verted blood agar plate method. A parallel 
series with the same bases was carried out with 
sulfanilamide. Its bacteriostatic action on beta 
hemolytie streptococcus was almost identical 
with that of sulfathiazole, but insignificant on 
Staph. aureus. 

Sodium sulfathiazole was most rapidly effec- 
tive when incorporated into bases of the water 
in oil type of emulsion which are rich in 
cholesterol. It was likewise in these bases that 
the maximum effect was noted. Such bases are 
cholesterinized petrolatum or cod liver oil oint- 
ment. It appears that the relative mixture of 
fats and the emulsifier in the fats of the base 
are of chief importance in liberating the incor- 
porated drug. Thus since the drug is water- 
soluble it is preferable to use a water-in-oil 
type rather than an oil-in-water type of emul- 
sion; also as a rule a water-in-oil emulsion 
penetrates the skin more readily than an oil-in- 
water or pure hydrocarbon base, and thus 
carries a water-soluble drug into the tissues 
faster. 

It is of interest to note that preliminary 
studies demonstrated that the maximum bac- 
teriostatie effect of sodium sulfathiazole mono- 
hydrate on cultures of Staph. aureus was ob- 
tained by a 5% ointment and that nothing 
could be gained by a higher concentration, and 
this concentration was used for all the oint- 
ments made up for study. OD. E. H. CLEVELAND 
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ABSTRACTS : 


Therapeutics 


The Treatment of Pernicious Anemia; A Nine- 
year Study of Maintenance Requirements. 
Strauss, M. B., Patek, A. J., Pohle, F. J., 
Fox, H. J. and Burchenal, J. H.: New Eng. 
J. Med., 1942, 226: 101. 


Complete remission of pernicious anemia is 
obtained by parenteral administration of an 
‘‘adequate’’ amount of liver extract, and such 
treatment must be kept up for the remainder 
of the patient’s life. What constitutes ‘‘ade- 
quate’’ therapy, however, is not well established. 
In an effort to determine this the authors fol- 
lowed the results of varying treatments in 80 
patients for periods of from five to nine years. 
These patients received liver extract in varying 
amounts and at varying intervals, the minimum 
length of any one plan of treatment being a 
year. During the first part of the study dilute 
liver extract was used in 10 ¢.c. doses. No dif- 
ference in blood counts resulted, whether this 
amount was given at one, two, three, or four 
weeks’ intervals. 


In 1938 a uniform interval of four weeks was 
adopted and the dilute extract was replaced by 
a concentrated one containing 15 U.S.P. units 
per ¢.c. Doses of 10, 15, 20, and 30 units were 
given, and each of these doses proved equally 
satisfactory. Subsequently the amount of ex- 
tract being given to forty-five patients was in- 
ereased 50% without any apparent effect. In 
all the above studies no ease of blood or neural 
relapse occurred and no patient previously free 
of cord changes developed neural signs. The 
authors find the purified liver extract equally 
as satisfactory as the dilute extract in control- 
ling neural lesions. With injections of 10 c.c. 
of the crude, or 10 U.S.P. units of the purified 
liver extract at three and four week intervals, 
certain patients complained of feeling less well 
during the third or fourth week after the in- 
jection and a few actually developed: some sub- 
jective symptoms of glossitis that were abolished 
after the injection. 

Since the completion of this study, the authors 
have adopted a uniform maintenance dose of 
15 U.S.P. units of purified liver extract every 
four weeks for all clinie patients. In the period 
of eighteen months with this regimen, they have 
encountered no relapses in blood, gastro-intes- 


tinal or nervous system, either objective or sub- 
jective. N. 8. SKINNER 


Pathology and Experimental 
Medicine 


Familial Polyposis of the Colon. Falk, V. S.: 
Arch. Surg., 1942, 45: 123. 


The hereditary nature of multiple polyposis 
of the large intestine has long been known. 
Another family record is presented showing the 
strong hereditary tendencies exemplified by this 
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disease. The history concerns the father who 
died at 48 of rectal_cancer, and six of his seven 
children. There were four sons, three of whom 
were affected, and three daughters, all affected. 
The oldest son died at 30 of rectal cancer and 
with multiple polyposis, which I will abbreviate 
to M.P. The second son died at 27 of the same 
thing, and with M.P. The next child is a 
daughter living at 26 with M.P., the next a 
daughter living at 24, with M.P.; the fifth a son 
living at 21 with M.P.; the sixth, a son of 18 
who so far has shown no evidence of polyps on 
examination; and seventh, a daughter of 10 
with M.P. The father’s father died at 30 of 
some intestinal condition which was diagnosed 
at that time as cholera morbus. Two of the 
father’s brothers died at 32 and 30 of pulmonary 
tuberculosis and heart disease respectively, and 
a third brother is living and well at 57. Some 
of the members of the third generation who have 
M.P. are considering having a resection of the 
affected portion of the bowel, in an effort to 
escape the almost certain malignant degenera- 
tion which follows sooner or later. The examina- 
tion of all the family of the two brothers who 
had died of rectal cancer and M.P. revealed 
four others with the latter condition not yet in 
the eaneerous stage. MADGE THURLOW MACKLIN 


The Inheritance of Diabetes Insipidus. Blotner, 
H.: Am. J. M. Sc., 1942, 214: 261. 


Diabetes insipidus, which may accompany 
other syndromes such as the Hand-Christian- 
Schiiller, may also be found as the sole symp- 
tom, and in the latter é¢ase is often inherited. 
The present record concerns a grandmother, one 
of whose four brothers had diabetes mellitus, 
her daughter, and the latter’s son, the only 
child. They all suffered from polydipsia and 
polyuria, drinking from 5 to 6 litres a day, and 
having to take at least one litre to bed with 
them at night. The woman in the second gen- 
eration was one of three children, one of whom 
died in infancy, and the second a brother, died 
of tuberculosis at 24, with no evidence of dia- 
betes insipidus. MADGE THURLOW MACKLIN 


Hygiene and Public Health 


Cadmium Poisoning. Division of Industrial 
Hygiene, National Institute of Health, U.S. 
Public Health Service, Pub. Health Rep., 
1942, 57: 601. 


Prior to 1920 only 6 cases of cadmium poison- 
ing had been reported. Since then some 340 
eases have been reported, most of them very 
recently. Cadmium poisoning may occur in- 
dustrially or domestically. The industrial use 
of cadmium appears to have increased in recent 
years. Its greatest importance is as a con- 
stituent of alloys and in the form of its com- 
pounds. These are used in electrical conductors, 
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jewelry, plating, pigment, ceramics, cadmium 
vapour lamps, process engraving, photography, 
and alkaline storage batteries. 


From the non-industrial standpoint the 
greatest danger appears to be from the contents 
of cadmium-plated containers. If these con- 
tents are acid there is a strong possibility that 
enough cadmium will be dissolved to produce 
poisoning. Many such cases have been reported 
in the last year or two, and with the scarcity 
of metals there is a possibility that these cases 
may increase, particularly from the use of con- 
tainers which have been reconditioned in small 
plating establishments. The symptoms of poi- 
soning from ingested cadmium are mainly in- 
testinal, nausea, abdominal pains, diarrhea and 
weakness. 


Industrially, cadmium poisoning is more 
likely to occur from inhalation. The symptoms 
here are principally those of lung irritation. 
The act of inhalation itself may cause no dis- 
comfort, but some hours subsequently symptoms 
of deep-seated lung irritation may arise. A 
pneumonitis may occur or a broncho-pneumonia. 
Fatal cases have shown at autopsy cloudy 
swelling of the liver and kidneys. The maxi- 
mum allowable concentration for cadmium in 
the air at present is 1 milligram per 10 cubic 
metres. 
eludes an extensive bibliography. 


FRANK G. PEDLEY 


An Epidemiological Study of Poliomyelitis in 
Mississippi in 1941. Lumsden, L. L.: Pub. 
Health Rep., 1942, 57: 729. 


In this study a modification or extension of 
epidemiological technique is suggested with a 
view to arriving at more circumstantial evi- 
dence on the transmission of poliomyelitis. One 
hundred and forty-eight cases of. poliomyelitis 
occurring in Mississippi during the period Jan- 
uary 1 to November 1, 1941, were studied. 
Epidemiological information in great detail was 
obtained from 99 of these cases. Of the remain- 
ing 49, 34 were eliminated because they were 
probably not poliomyelitis and 15 were studied 
only to the extent of the data furnished by 
report cards. 

From the analyses of the 99 carefully studied 
cases it appeared that personal contact was not 
an important factor in the spread of the disease. 
The factors which did present suspicion as being 
possibly. important were, rats, birds, domestic 
fowls or bovines acting as reservoirs and house 
flies, stable flies, blow flies and mosquitoes or 
other insects acting as vectors. The picture was 
one of the spread of infection by place rather 
than by person. FRANK G. PEDLEY 
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@ bituaries 


Howard Greene Barrie, M.R.C.S., L.R.C.P., F.R.C.S. 
(Edin.), was born in Peterborough, Ont., in January, 
He was educated in Port Arthur and graduated 
in medicine at the Toronto Medical School. After 
graduation he spent a year visiting the Canadian Colleges 
in connection with the Student Volunteer Movement for 
Missions. He went out to South Africa with the Ist 
Canadian Contingent as Y.M.C.A. Secretary, this being 
the first instance in which a Y.M.C.A. Secretary accom- 
panied the army. Lord Roberts gave him permission to 
follow up the movement of troops. 

On his return to Toronto in 1901 he was married to 
Winnifred J. Macdonald, a daughter of the late Hon. 
John Macdonald, and they both went out to China. For 
some years he had charge of a hospital for Chinese in 
Changsha, the capital of Hunan, in connection with the 
China Inland Mission. After spending a summer at 
Kuling, Kiangsi, 3,500 ft. above sea level, the now 
famous summer resort, known as the Switzerland of 
China, he was convinced that the climate there was prac- 
tically equal to that of Switzerland for the treatment 
of tuberculosis, and opened a sanatorium which soon 
became known throughout China because of results ob- 
tained both among Europeans and Chinese. In 1910 he 
went to London and took his M.R.C.S. and L.R.C.P. In 
1911, the year of the Chinese Revolution, he spent the 
winter in Hankow in one of the Mission hospitals in 
surgical work among the soldiers. In 1914 he became 
a Fellow of the Royal College of Surgeons at Edinburgh, 
Scotland. After this he joined the Royal Army Medical 
Corps and went out to Serbia in charge of a surgical 
unit, but on their arrival the serious typhus epidemic had 
already broken out, and the unit were unable to carry 
out their original plan. He was decorated by the 
Serbian Government for his work in this connection. 
Later he was in charge of the surgical side of hospitals 
in Kantara and Alexandria. In 1917 he returned’ to 
China and built a small hospital of 25 beds at Kuling, 
equipped with x-ray, modern operating-room, ete. Dur- 
ing the hot season as many as 3,000 to 4,000 Europeans 
came to the mountain resort, and the hospital was filled 
to its utmost capacity. Madame Chiang Kai-Shek and 
the Generalissimo made their summer home at Kuling in 
1931, and Dr. Barrie was their personal physician during 
the following years until the Japanese invasion. He 
remained for two years after the Japanese occupation 
of Kuling and came to Canada in June, 1941. In April, 
1942, he went to Paris, Ontario, to relieve Dr. Austen 
Dunton who joined the Royal Canadian Army Medical 
Corps. He passed away there on August 19, 1942, after 
a cerebral hemorrhage. 


Dr. A. R. Flynn, of Belleville, Ont., died on October 


8, 1942. He was in his 45th year. He was born in 
Langdon, North Dakota, in 1897, son of Mr. and Mrs. 
Thomas Flynn. He attended school in North Dakota, 
and later went to Regiopolis college, Kingston. He 
studied medicine at Queen’s University, from which 
institution he received his degree (1923). 

Dr. Flynn commenced practising medicine in Cala- 
bogie, Renfrew County, coming from there to Belleville 
11 years ago. 


Dr. Charles William Green died at Winnipeg on 
September 23rd. Born in the Isle of Wight, he was 
educated at Southampton; then, coming to Canada, he 
entered Manitoba Medical College, graduating in 1910. 
After post-graduate work in London, he returned to 
Canada in 1912, but on the outbreak of war he enlisted 
in the R.C.A.M.C. On his return from overseas he re- 
sided in Winnipeg. He was a member of the Winnipeg 
Cricket Club and of the Public School Boys Association. 


Surgeon-Lieutenant George A. Hendry is listed as 
‘missing believed killed’’ amongst the casualties of 
H.M.C.8. Ottawa. Dr. Hendry, son of Dr. W. B. Hendry 
of Toronto, was born in Toronto in 1911. He graduated 
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from the University of Toronto in 1935, and after his 
internship was appointed to the staff of the University 
in the Department of Obstetrics and Gynecology. In 
1941 he joined the R.C.N.V.R. and for the last six 
months was on convoy duty. According to the account 
of one of his friends on the Ottawa Dr. Hendry was 
extremely popular with the men on his ship. He was 
their sports officer and never spared himself. To the 
very last while clinging to one of the floats from the 
sunken ship he was doing his best to cheer up the sur- 
vivors. He was washed off the float however by a heavy 
sea and was not seen again. 





Dr. John Sutherland Matheson, a pioneer surgeon 
of Brandon, died at his home on July 27th after a long 
illness. ‘ 

Born at Woodstock, Ont., in 1874, he came with his 
parents to the new settlement in Brandon in 1883. At 
the age of 20 he graduated in medicine from Toronto 
University and after postgraduate work in Edinburgh 
and Chicago he began practice in Brandon in 1895. 
Here he threw himself into the life of the community. 
For 24 years he was a member of the school board, 
serving several terms as chairman. He was a member 
of the honorary attending staff of Brandon General 
Hospital and a member of the Board of Directors. Dur- 
ing the first World War he served with distinction, re- 
turned with the rank of Lieutenant-Colonel, and became 
chief medical officer at M.D. 10. He was a Fellow of 
the American College of Surgeons and of the Royal 
College of Surgeons of Canada. 

His wife, a son, Dr. Murray S. Matheson, and a 
daughter, Mrs. George Davidson of Vancouver, survive 
him. His death will be mourned by a wide circle of 
friends throughout western Canada. Ross MITCHELL 





Dr. Hartley Lewis, of Oshawa, Ont., died on Sep- 
tember 25, 1942, in his 41st year. He had practised in 
Oshawa since 1928 with Dr. T. W. G. Mackay, M.O.H., 
and Dr. Willis Mackay. He was born on Scugog Island, 
but moved to Oshawa with his parents in 1907, where 
his father, Rev. Henry Thomas Lewis, was minister of 
Simcoe Street Methodist Church. Dr. Lewis was edu- 
cated in schools in Oshawa and Regina, where he later 
moved. After attending Regina Normal School for two 
years he entered the University of Toronto, from which 
he graduated in 1928. 

Keenly interested in educational problems, Dr. Lewis 
was a member of the Board of Education at the time 
of his death. He was also a former chairman of the 
board. 





Dr. Winifred Braine Reynolds died on October 5, 
1942, at her home in Montana. Dr. Reynolds was a 
native of Grand Pre, Nova Scotia. She graduated from 
the Dalhousie Medical School in 1900. The following 
year she married a classmate, Dr. William P. Reynolds, 
and went with him to Montana where they practised 
medicine together. Dr. Reynolds’ husband died in 1936. 





Dr. Walter A. Sangster, practitioner in Stouffville 
for 55 years, died on October 8th, of a heart attack. 
He was in his seventy-eighth year and retired two years 
ago. , 

Dr. Sangster was widely known as a family doctor in 
the Townships of Markham, Whitchurch, Uxbridge and 
Pickering and many years of his practice were associated 
with the ‘‘horse and buggy’’ days. Born on a farm 
near Stouffville, he received his education in the local 
schools and Uxbridge High School and was a graduate 
in medicine of the University of Toronto (1889). 


For some years Dr. Sangster served on the Town 
Council and had held the office of reeve. One of the 
promoters of the Stouffville Telephone Company, he had 
been a member of the board since its inception. 

He was unmarried. Surviving are two brothers, 
Frank H,. Sangster, retired barrister of Stouffville, and 
Dr. A. E, Sangster of Cheboygan, Mich. 
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Dr. Herbert D. Weaver, one of Saskatoon’s oldest 
practitioners passed away in St. Paul’s Hospital after a 
short illness, on September 12, 1942. 

Dr. Weaver was born at Altrincham, Cheshire, Eng- 
land, and came to Canada as a boy. He graduated from 
Trinity University in 1897. For several years he lec- 
tured in Dalhousie University Medical College. While 
in Halifax he installed the first x-ray equipment in 
Nova Scotia. 

Dr. Weaver came to Saskatoon in 1905, where he was 
the first to introduce the use of x-ray. He was a patient, 
quiet-mannered man, and highly respected by his col- 
leagues, friends and patients. He also took an active 
interest in the welfare of Saskatoon, as evidenced by 
his interest in the local Y.M.C.A. and the Horticultural 
Society. For many years he was active in the beautifica- 
tion of Saskatoon, being a member of the Parks Board. 
He established one of the first private nurseries in 
Northern Saskatchewan, a few miles from Saskatoon, 
where he carried on experimental work for the purpose 
of introducing trees, shrubs and perennials suited to 
the special conditions of the prairies. 

Dr. Weaver was also a member of the Board of 
Governors of Emmanuel College (Anglican). He was a 
member of St. John’s Cathedral and had been a physi- 
cian for the Sons of England. H. D. Hart 





News Items 
Alberta 


The ‘‘refresher course’’ at the University Hospital, 
Edmonton, was more largely attended this year than 
ever before, over 100 having registered there. One very 
satisfactory result was that so many outside physicians 
were present; some came from points 400 miles: north, 
36 came from the districts tributary to Edmonton and 
21 south of Red Deer, 18 were also present from the 
naval, air and military forces. 

Two distinguished men from other provinces assisted 
greatly the success of the course; Dr. R. R. Graham of 
Toronto and Dr. G. F. Strong of Vancouver. One special 
item on the program was the demonstration of Nurse 
Kenny’s treatment for infantile paralysis, by Dr. R. G. 
Huckell and Nurse E. Wood. 





The procurement and assignment committee of 
Alberta has made a review of all members of the pro- 
fession in Alberta, and, with this information available 
for the special committee appointed by the Federal 
Government, is endeavouring to furnish sufficient medical 
men for the forces without denuding the province of the 
necessary medical attention. Alberta’s populated area 
has both latitude and longitude; thus it requires more 
physicians than if the population were more densely 
settled. Some physicians have at the present time from 
1,000 to 1,500 square miles to visit. 





The University medical library has an ever increas- 
ing number of physicians throughout the Province 
making use of its new medical works. It is offering all 
the privileges to the members of the forces who happen 
Ps be in the province in connection with their war 

uties. 





The questionnaire sent out by the College of Physi- 
cians and Surgeons on the matter of cancer surgery 
brought in 122 replies. Only two cities are prepared 
with specialists in pathology to make an immediate 
biopsy, so that certain types of cases would of necessity 
have to be done in these cities. Alberta is well supplied 
with trained and experienced men to do various kinds 
of cancer surgery, thus a good choice of surgeon could 
be available to the patient. 
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Dr. A. C. MeGugan, Inspector of Hospitals for the 
Province of Alberta has become superintendent of the 
University Hospital, Edmonton, and his place has been 
filled by Dr. A. C. Somerville who has for some years 
been head of the Foothills Health Unit at High River. 


These two men should succeed in their new positions, 


if ability and experience account for anything. 


Dr. J. Ross Vant, M.C.O.G., of Edmonton, has been 
appointed professor of obstetrics and gynecology, suc- 
ceeding the late Dr. L. C. Conn. Dr. J. O. Baker, 
F.A.C.S., M.C.0.G., is associate professor. Dr, Ronald 
Horner, after three years’ postgraduate work in Cleve- 
land, Ohio, has returned to Alberta to become associated 
with Dr. Vant in his Edmonton practice. 


At the first fall meeting of the Calgary Medical 
Society held on October 6, 1942, a demonstration of the 
Nurse Kenny treatment of poliomyelitis was given by 
Miss E. Wood, R.N., physiotherapist at the University 
Hospital, Edmonton. 


The annual meeting of the Alberta Hospitals Asso- 
ciation was held at the Macdonald Hotel, Edmonton, 
Alberta, on October 5 and 6, 1942. Dr. Harvey Agnew, 
of Toronto, reviewed the work of the Canadian Hospital 
Council. 

Among the speakers were Dr. George F. Stephens, 
Royal Victoria Hospital, Montreal, who spoke on 
‘“Health insurance’’; Dr. J. J. Ower, of the University 
of Alberta, on ‘‘The intern and medical staff’’; and 
Dr. G. M. Little, Medical Health Officer, Edmonton, on 
‘‘The blackout as applied to hospitals’’. 


Dr. G. H. Malecolmson, director for the Provincial 
Department of Health of the cancer clinics in Edmonton 
and Calgary, stated that this year will likely show a 
reduction in the percentage of cases diagnosed as cancer, 
compared with 1941. He reviewed the progress of the 
two cancer clinics in this province. Free service was 
introduced last year. During 1941, 1,142 patients were 
examined in these clinics, and of these 50% had cancer. 
Twenty-eight per cent, or 159 of the total, were in a 
hopeless condition and 109 of the number died. The 
expected improvement this year would be due to educa- 
tional programs carried out by the press, radio, and 
other mediums. Dr. Malcolmson stressed the fact that 
people should be more cancer-conscious. The crux of 
the whole program is to obtain earlier diagnosis and, 
therefore, institute earlier treatment. Alberta is the 
only part of this continent where free diagnosis and 
x-ray, and surgical treatment are provided. 


A proposal was made that the Provincial Government 
be asked to support the establishment of a processing 
plant for the production of blood plasma in building up 
a reserve. It was also suggested that the Red Cross 
Society should be the agency to co-ordinate all blood 
donor activities in Canada and to meet civilian require- 
ments. 


The past president, Dr. A. H. Baker, superintendent 
of the Provincial Sanatorium at Keith was succeeded by 
Mr. J. M. Findlay of Red Deer. The Hon. Dr. W. W. 
Cross, Minister of Health and in charge of relief, was 
elected honorary president. Mr. F. Swain, of High 
River, was re-elected secretary-treasurer. 

G. E. LEARMONTH 


British Columbia 


The outstanding event of the past month was the 
Summer School of the Vancouver Medical Association, 
which was held in the Hotel Vancouver from Sep- 
tember 15th to 18th inclusive. This School was sur- 
prisingly well attended in view of the many difficulties 
due to war conditions. The total registration 239 was 
slightly more than the registration in 1941, and a 
large number of these came from outside of Van- 


couver, some 73 in fact, of whom 10 were from the 
United States. The Services were well represented, 
and the meetings were very well attended. 

We were honoured by the presence at the meeting 
of Dr. A. E. Archer, President of the Canadian Medi- 
eal Association, who was guest speaker at the 
luncheon on Tuesday, given by the British Columbia 
Division of the Canadian Medical Association. 

The great difficulty facing the Summer School Com- 
mittee this year was the obtaining of speakers, and 
the list originally published was revised two or three 
times. Eventually, however, we were fortunate in 
securing excellent speakers, whose papers were very 
greatly appreciated by all who heard them. 

The usual golf tournament was held at Capilano 
Golf and Country Club and a very enjoyable dinner 
followed the tournament. 


Drs. Thomas McPherson, of Victoria, and H. H. 
Milburn, of Vancouver, attended the recent meeting 
of the Medical Council of Canada in Ottawa. 


At the annual meeting of the North Shore Medical 
Society held on September 8th the following were 
elected to office: President—Dr. C. M. R. Onhauser, 
West Vancouver; Vice-president—Dr. G. A. McLaughlin, 
North Vancouver; Honorary Secretary-Treasurer—Dr. 
Christina Fraser, North Vancouver. 


Captain R. R. Laird, R.C.A.M.C., listed as missing at 
Dieppe is now a prisoner of war in Germany. Captain 
Laird, who graduated from Queen’s, is well known in 
Vancouver where he served his internship at the Van- 
couver General Hospital, and we all hope for his speedy 
return to freedom. 


There is considerable public excitement in Vancouver 
and on the lower mainland at present over the question 
of chlorination of water, and a special meeting has been 
called by the Vancouver Medical Association to consider 
the question from the point of view of the profession. 
There is a great deal of public resentment, which is 
fairly natural in view of the fact that Vancouver and 
its environs have always been proud of their water 
supply, which has hitherto been regarded as of extreme 
purity. However, the exigencies of war and a more 
careful examination of the water have led experts in 
bacteriology and epidemiology to the conclusion that 
only by chlorination can our water supply be given 
adequate protection. The fact that the other major 
cities of the Pacific Coast have adopted this measure 
will probably help to reconcile us to its necessity. 

J. H. MAcDERMOT 


Manitoba 


At a meeting of Winnipeg Rotary on September 16th 
the formal presentation of a cheque of $2,000 was made 
to Mr. W. A. Murphy, president of the Winnipeg General 
Hospital Board. The money has already been used for 
the modernization of the blood bank at that hospital. 
Club members were told by Dr. D. W. Penner of the 
importance of the blood bank in preventing deaths and 
hastening the recovery of the sick and injured. 


The medical health officer, Dr. M. S. Lougheed, has 
recommended that residents of the city of Winnipeg 
suffering from tuberculosis be given free treatment. 
The Municipal Hospitals Commission has endorsed the 


principle. The Administration Committee of the Sana- 
torium Board has recommended to the Board that it 
express to the Committee on Health its approval of the 
principle of free treatment in the municipal hospitals 
of Winnipeg citizens suffering from tuberculosis. It is 
understood that no change i: mvolved in the present 
system whereby hospitals other than the municipal hos- 
pitals of Winnipeg are compensated by the City of 
Winnipeg for the treatment of Winnipeg residents in 
such hospitals. 
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Dr. Walter J. McCord, a graduate of the Faculty of 
Medicine, University of Manitoba, who is now on the 
staff of Jessop Hospital for Women, Sheffield, England, 
has been elected a member of the Royal College of 
Obstetricians and Gynecologists. 





Manitoba Sanatorium at Ninette has recently estab- 
lished a blood bank to facilitate the giving of trans- 
fusions to patients in case of emergency. Donors of the 
blood are staff members at the institution who readily 
volunteered their services in this connection. 


Ross MITCHELL 





New Brunswick 


Dr. J. M. Cameron has resigned his appointment 
with the New Brunswick Provincial Department of 
Health. Dr. Cameron has given valuable service for 
several years as Medical Health Officer in Saint John 
County and later at Fredericton. He is leaving to 
assume a position in industrial medicine in Ontario. 





The position of the physicians in community affairs 
is well exemplified in the committee in charge of the 
new Victory Loan Campaign in New Brunswick. This 
committee contains the names of many doctors, 
notably: Dr. D. C. Malcolm, of Saint John; Dr. J. E. 
Paulin, of Tracadie; Dr. Chas. Dumont, of Campbell- 
ton; Dr. V. Snow, of Hampton; Dr. A. Sormany, of 
Shediac; Dr. J. C. Webster, of Shediac; Dr. P. C. 
Laporte, of Edmundston; Hon. Dr. Murray McLaren, of 
Saint John. 





Recent enlistments in the armed forces include: Dr. 
O. E. Morehouse, of Keswick; Dr. H. L. McKeen, of 
Moncton; Dr. J. E. Hache, of Caraquet; Dr. C. 
Bourgeois, of Tracadie, and Dr. D. J. Albert, of 
Edmundston. 





Major George Keddy, R.C.A.M.C., of Saint John, 
has been transferred to a post in England. 





Dr. Norman Skinner has completely recovered from 
a recent illness which confined him to hospital for two 
weeks. 





The epidemic of infantile paralysis in New Bruns- 
wick took in certain areas that were lightly touched 
during the epidemic last year. The type of the dis- 
ease has been relatively milder and shows signs of 
wearing itself out as fall weather approaches. 





A recent survey instigated by the local Canadian 
Medical Procurement and Assignment Board Com- 
mittee has shown that the Province of New Brunswick 
is now stripped almost to battle strength of physicians, 
due to enlistment in the armed forces of the navy, 
army and air force. However, the remaining physi- 
cians have improved their organization, so that no 
area is being neglected. The staffs of various hos- 
pitals in the province are all doubling up on public 
ward duties in the present emergency. 





The program committee of the Saint John Medical 
Society, under the chairmanship of Dr. H. A. Farris, 
has arranged a program for the monthly meetings for 
the winter. It is the intention of the committee to 
invite as speakers various distinguished medical men 
on duty in the area of Atlantic Command. These 
physicians represent talent from several university 
centres in upper and western Canada. 


A. STANLEY KIRKLAND 





Nova Scotia 


Despite public education and the diphtheria alarms 
of recent years, there are still 5,000 untoxoided school 
children in Halifax. Emulating Mohammet’s mountain, 
the Commissioner of .-Health has moved his toxoiding 
clinics from the Health Centre into the schools. 


Further plans are directed toward the protection of 
pre-school age children. 





Dr. Robert Ross (Dal. ’30) has left Elmsdale to 
practise in Truro. Dr. E. D. Dickie, of Digby (Dal. 
741), is practising in Barrington Passage. Dr. 8. J. 
Shane (Dal. ’40) is now associated with Dr. G. V. 
Burton, Yarmouth. Dr. W. C. O’Brien, of Wedgeport, 
has moved to Yarmouth, taking over the practice of 
Dr. T. A. Lebbetter who is on active service. 





Dr. Florence J. Murray returned to Halifax after 
21 years of missionary service in Korea. Caught up 
in the early, mad sweep of the Japanese invasion, Dr. 
Murray was one of the fortunate sixty-nine mis- 
sionaries repatriated by their captors. 





Colonel G. A. Winfield, who returned recently from 
England to take over his new duties, in the Royal 
Canadian Army Medical Corps, as deputy director 
general in charge of administration, spent a few days 
at Halifax before settling down to his labours in 
Ottawa. 





Under the direction of the Red Cross and patterned 
on those in other centres, a blood bank is to be set 
up in Cape Breton. 





Nova Scotia Medical Society Golf Champion Lou 
Morton, of Yarmouth, stepped beyond the confines of 
his profession to win first honours in the Maritime 
Senior Golf Meet. 





As president of the Bridgewater Board of Trade, 
Dr. C. A. Donkin won the approval of his fellow mem- 
bers in calling for an emergency hospital to be used 
against poliomyelitis. Accepting the Kenny treatment 
as essential, and appreciating the hospital as a neces- 
sity for its institution, Dr. Donkin believes that now, 
while the ravages of the disease are fresh in the public 
mind, is the time to prepare for its next visitation. 





The Amherst Medical Society was asked by the 
Town Council to appoint a member who would, ex- 
penses being paid, take the McGill University course 
in chemical warfare. 





An official health certificate for anyone seeking 
restaurant employment is now required by provincial 
health authorities. Examinations, including chest 
x-rays when indicated, are being carried out by pro- 
incial health officers. ARTHUR L. MURPHY 





Ontario 


The Ontario Hospital, Hamilton, suffered a severe 
loss by fire on October 4th when a barn, cattle shed, 
and many other structures, together with haystacks and 
bumper crops harvested from the large Hospital farm, 
fell a prey to flames. It does not appear that buildings 
housing patients were in much danger, but fifty-seven 
privileged patients of this mental institution, housed in 
a brick building fifty yards north of the blazing barns, 
were led safely from the building and housed in the 
main Hospital. Farm workers and neighbouring farmers 
were successful in saving some three hundred head of 
valuable cattle, horses, and other stock. 





One is led to conclude from newspaper despatches 
appearing from time to time in various parts of Ontario 
that there is a kindly competition on amongst the oldest 
of the practising physicians in the Province. A write- 
up on Dr. T. A. Robinson, of St. Jacobs, led newspaper 
readers to believe that his eighty-three years entitled 
him to be called the oldest active medical man in 
Ontario, and there followed impressive statistics as to 
the number of children he had brought into the world. 
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Now we read of Dr. J. W. Weekes, of London, going 
strong at eighty-six. Following graduation he practised 
eight years in Thorndale, and since then, for the past 
forty-eight years, in London. 


The Ajax Hospital in Pickering, which has been. 


established for the workmen connected with a large 
plant, has been extended to accommodate thirty-two bed 
patients. The hospital staff will be under the super- 
vision of Dr. J. R. Card, the industrial physician to the 
plant. It will be staffed from the group of thirty-six 
nurses employed, and eight physicians, three of whom 
are on part-time employment. The plant maintains a 
first-aid station, manned by fully qualified nurses, 
twenty-four hours a day. This hospital has a complete, 


modern x-ray equipment, as well as modern laboratory 
facilities. 


The need for physicians in many parts of Ontario in 
hospitals has been met, to some extent, by granting 
permits to alien physicians and to guests from Britain. 
A number of women physicians from Britain have 
rendered excellent services in the Provincial Hospitals, 
relieving male physicians to join the military forces. 
Polish and Netherlands physicians, serving on military 
missions in Canada, have also been issued temporary 
licenses for the duration of the war. 


To meet the increasing demands on the nursing aux- 
iliary section of the Canadian Red Cross Corps, volun- 
tary nursing aids, to do the V.A.D. work in the military 
hospitals, are being urgently sought. The shortage of 
graduate nurses is already acute. 


St. Michael’s Hospital, Toronto, is this month cele- 
brating a half century of useful work as a hospital and 
as a training school for nurses. The first Catholic hos- 
pital to found a school of nursing, St. Michael’s has seen 
1,400 graduates go into various fields of service. Many 
are now serving overseas and many served in the armed 
forces during the last war. At the present time the 
Hospital is conducting the only course given in Canada 
for the training of hospital record librarians. 

On Sunday,- October 4th, Pontifical High Mass was 
sung in St. Michael’s Cathedral by His Grace, Arch- 
bishop J. C. McGuigan, while the Reverend Father 
McQuillen paid tribute to the work of the Sisters of 
St. Joseph, the medical, and the nursing staffs of the 
Hospital during the period that the Hospital had grown 
from some thirty or forty beds to a great, modern city 
hospital of seven hundred and fifty beds, complete in 
all departments. 


Friends far and wide of the late Dr. Margaret 
MacKellar, who was for forty years a valiant servant 
of the Church in India, are co-operating to erect a 
suitable, simple memorial to her at Port Elgin, Ontario, 


where she was laid to rest on August 27, 1941. Miss 
Janet Smith and Norman McLeod of Old St. Andrew’s 
Church, Toronto, where Dr. MacKellar regularly wor- 
shipped since retiring, are sending out letters to some 
of Dr. MacKellar’s friends who knew and admired both 
her and her great work. It is hoped also to begin the 
establishment of a scholarship to aid a worthy student 
in Ludhiana Medical College, in India. It will thus be 
possible to commemorate the work of a great church- 


woman, a great Canadian, and a very great world 
citizen. 


The town of Bowmanville, for the second time in 
twenty-five years, finds its hospital overcrowded and the 
Board forced to consider building a new wing. Although 
only a twenty-two bed institution, it has been compelled 
to accommodate as many as thirty-five patients at one 
time. Mr. Geo. W. McLaughlin, of Oshawa, has come 
forward with a cheque for $5,000 to be used toward the 


building if sufficient is collected to ensure the amount 
needed. 
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Kingsley Hall, on Gerrard Street, East, Toronto, is 
one of the social service institutions that relies on the 
financial assistance it receives from the Federation for 
Community Service. It seems well to place on record 
that a night in one of its one hundred and fifty beds 
costs twenty-five cents. For $12.00 a man has stayed at 
Kingsley Hall for a month, three meals a day and two 
on Sunday. An old-age pensioner with $5.00 a week to 
live on, a man who has got a job at a war industry, 
who will not be paid until the end of the week, the 
soldier at the end of his leave with only twenty-five 
cents to spend on a night’s lodging, a derelict too old 
to find work, a single man discharged from the armed 
forces on account of his health and waiting for his 
pension—these are the men who live at Kingsley Hall 
and are there made comfortable. 


Dr. William Mosley, M.O.H. of East York Township, 
has presented the results of a tuberculosis case-finding 
study made in East York Collegiate Institute. Intra- 
cutaneous tuberculin tests were made and all positive 
reactors received x-ray examinations without charge. 


The report shows that 1,409 students enrolled for 
tests, 1,120 actually received them; 140 proved positives 
and 980 negatives. Of the 140,.x-ray showed no ab- 
normal findings in 120; 17 showed an increase in linear 
shadows and 3 evidence of old primary infection. Of 
the 55 employed on the collegiate staff, all but five took 
preliminary tests. Thirty-one proved positives and 19 
negatives; 34 were x-rayed, two showing an increase in 
linear shadows, one evidence of primary complex, and 
one teacher as moderately advanced tuberculosis. 


Tribute has been paid to the School of Hygiene of 
the University of Toronto for its assistance in the 
survey. 


Beginning a 25-year extension plan, the first sod for 
a new five-storey wing to the Toronto East General 
Hospital, Sammon Avenue, East York Township, was 
turned without ceremony. Of reinforced concrete and 
brick, the new wing will cost about $500,000, including 
equipment. It will provide accommodation for 50 more 
nurses and will have 158 beds and 50 baby cots. When 
completed the wing will bring the total beds in the 
hospital up to 400. Future plans in the extension pro- 
gram call for a convalescent building, x-ray building, 
private patients’ pavilion, and obstetrical department. 


The annual dinner and stated meeting of the Academy 
of Medicine, Toronto, was held on Tuesday evening, 
October 6, 1942, in Osler Hall, 13 Queen’s Park, with 
an attendance of 125 Fellows and guests. Dr. Samuel 
Johnston, the newly elected President of the Academy, 
introduced to the Fellows a number of distinguished 
guests including His Honour the Lieutenant-Governor of 
Ontario, His Worship the Mayor of Toronto, Hon. and 
Rev. H. J. Cody, D.D., President of the University of 
Toronto, Sir Robert Falconer, K.C.M.G., Surgeon Com- 
mander C. H. Best, Colonel A. R. Hagerman, M.C., Wing 
Commander A. D. Kelly, Colonel Baptist Johnston, aide- 
de-camp to His Honour, Rev. W. H. Sedgewick, D.D., 
Rev. J. B. Paulin, D.D., Dr. H. M. Yelland, President 
of the Ontario Medical Association, Dr. A. Moir, Presi- 
dent of the College of Physicians and Surgeons of 
Ontario, Dr. A. G. MeGhie, President of the Hamilton 
Academy of Medicine, Dr. L. M. Grose, President of 
the Academy of Dentistry and Mr. C. J. Decker. 


Short speeches dealing with war time problems were 
made by His Honour the Lieutenant-Governor, His 
Worship the Mayor and Sir Robert Falconer. Dr. Cody 
followed with an account of the difficulties facing the 
University of Toronto during the war period. 


Dr. Johnston, in his inaugural address, gave a brief 
history of anesthesia and the attempts made to relieve 
pain down through the ages. He stated that practically 
all surgical procedures would be impossible without 
anesthesia at the present time. J. H. ELLIOTT 
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Quebec 


The Montreal Hearing Aids Bureau.—We drew at- 
tention some months ago to the establishment in 
Montreal of a Hearing Aids Bureau.* The object of 
this Bureau is to give advice in the selection of the 


most suitable devices for improved hearing. As is . 


well known, there are numerous such devices. But 
it may be less well known that the type of mechanism 
which helps one person does not necessarily suit an- 
other. It is therefore necessary to try out a number 
of them. This cannot conveniently be done by going 
to the various commercial houses, but by assembling 
the various devices in one office, with a trained 
adviser in charge, the choice can be made to the 
best advantage. 

This has been made possible by this Bureau. It 
has been established by the efforts of a group of 
otologists in Montreal, both English and French, and 
by the Montreal League for the Hard of Hearing, 
and is an excellent example of co-operation between 
these two groups. The work it has done so far is 
excellent. Some patients have paid as many as four 
or five visits to make sure of choosing the most suit- 
able hearing aid. It is an entirely non-profit venture, 
and all accepted devices are given equal prominence. 

Unfortunately, the cost of keeping up the Bureau 
has been greater than the receipts from consultations, 
and the sponsors are now faced with the prospect of 
closing it. If more patients were referred the Bureau 
could not only be maintained, but the consultation fee 
could be reduced by half. 

It is. felt that members of the profession generally 
do not know of the Bureau and its work, and it is 
hoped that this notice may bring to their attention 
an arrangement of considerable value to patients of 
this type. 


Le prochain congrés de 1’Association des Médecins de 
langue frangaise de 1’Amérique du Nord aura lieu 4 
Québec en septembre 1944. Le nouveau président de 
1’Association est le Dr Charles Vézina, doyen de la 
Faculté de Médecine de 1’Université Laval. 


Le lier septembre dernier la Société Médicale de 
Montréal tenait 4 1’hépital Ste-Justine une séance spé- 
ciale consacrée a la poliomyélite. Le point de vue 
clinique fut étudié par le Dr Jean Saucier; le point de 
vue physiothérapique par le Dr Albert Comtois et le 
point de vue orthopédique par les Drs Edmond Dubé et 
Gaston Caisse. A l’issue de la séance une démonstra- 
tion pratique de la méthode de Kenny fut donnée par 
Mile M. Hepworth. 


Quelques chiffres pour illustrer le travail accompli 
par les hygiénistes de la province: pendant le mois de 
juin dernier, selon le rapport des Unités et Districts 
Sanitaires, on a déclaré 577 cas de maladies contagieuses 
et on en a dépisté 865 autres; le nombre des maisons 
visitées atteint 827, celui des écoles 262 et celui des 
contacts et cas suspects examinés 1,566. 

JEAN SAUCIER 


Saskatchewan 


The annual refresher course was held again this 
year by the Saskatoon and District Medical Society, 
with the assistance of the College of Physicians and 
Surgeons, on September 12th. The meeting was well 
attended, both by city and country practitioners. The 
total attendance was down somewhat as compared 
with previous years owing to recent enlistments. 

The following is the program which was designed 
to be as practical as possible: Demonstration of the 
Miller Abbott Tube, City Hospital Staff; Dr. Fulton 
Gillespie, ‘‘The treatment of varicose veins and 
ulcers’’; Capt. A. L. Caldwell, Dundurn Military Hos- 
pital, ‘‘Gases in modern warfare’’; Dr. John W. Scott, 
‘The interpretation of some common digestive symp- 


* At 1414 Drummond Street. 
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toms’’; Dr. E. V. Kershaw, ‘‘Remarks on modern 
treatment of eye, ear, nose and throat’’; Dr. Fulton 
Gillespie, ‘‘ Modern principles in wound treatment’’; 
Dr. H. E. Alexander, ‘‘The surgical problems of peptic 
uleer’’; Dr. John W. Scott, ‘‘The irons,deficiency 
aneemias’’. : 

A noon luncheon was held at the Bessborough Hotel 
at which Dr. A. E. Archer, President of the C.M.A., 
gave an address on the needs of the armed forces for 
medical services and also on the necessity of a large 
membership in the Canadian Medical Association. His 
statement of the relation of the medical profession 
to wartime needs and conditions and the part the 
medical profession is to play in the economic read- 
justment to follow was greatly appreciated. 


Captain E. R. Peterson and Captain Harold Sugar- 
man, both of the R.C.A.M.C. are among the recent 
enlistments from Saskatoon. ; 

Dr. Morris Brook, formerly of Kindersley, is now 
associated with Dr. D. M. Baltzan, Saskatoon. 


Dr. Frank F. Macdonald, also of Kindersley, has 
recently joined the Anderson Clinic, Saskatoon. 
H. D. Hart 


General 


A course of lectures and demonstrations on chemical 
warfare for medical men was given by the Faculty of 
Medicine of McGill University under the auspices of 
the Director of Civil Air Raid Precautions from October 
19th to 30th. The lectures and demonstrations were 
given by Dr. I. M. Rabinowitch, Associate Professor of 
Medicine, McGill University and Scientific Adviser on 
Chemical Warfare to the Federal Office of Civil Air Raid 
Precautions. Dr, Rabinowitch is perhaps the outstand- 
ing authority on the subject on this continent, having 
been for nearly two years in Britain acting on behalf 
of the Canadian and British Governments so far as 
Chemical Warfare is concerned. 

The course emphasized the chemical, physiological and 
pathological aspects of war gases with which physicians 
will be particularly concerned, such subjects being 
covered as medical and surgical treatment of gas 
casualties, protection of food and water, and other 
public health aspects of chemical warfare, and First Aid 
and nursing of gas casualties, as well as the care of 
anti-gas clothing and equipment and the recognition of 
war gases in food and materials. 

In addition, demonstrations were given at McGill Uni- 
versity hospitals on use of whole blood and plasma in 
the treatment of gassed cases, complicated by shock, 
and the use of blood and plasma for air raid casualties 
in general. : 

There were no fees or charges of any kind. 


Dr. Colin Campbell, of Toronto, was elected president 
of the Canadian Ophthalmological Society at its annual 
meeting in Montreal on September 20th, succeeding Dr. 
Frederick T. Tooke, of Montreal. 

Dr. Evatt Mathers, of Halifax, was elected Vice- 
president and Dr. Kenneth 8. Johnston, of Montreal, 
Secretary. 


The American Gastroenterological Association on 
January 1, 1943, will publish the first issue of a new 
Journal to be called, Gastroenterology. The new Journal 
will be owned by the Association, will be the official 
publication of the Association, and will be published by 
Williams and Wilkins Company. It will appear monthly, 
and the subscription price will be $6.00 per year. 

Dr. W. C. Alvarez will be the Editor (after June, 
1943) and Dr. A. C. Ivy will be the Assistant Editor. 
The Editorial Board will consist of Doctors A. H. Aaron 
(Buffalo), J. A. Bargen (Rochester), H. L. Bockus 
(Philadelphia), W. C. Boeck (Los Angeles), B. B. Crohn 
(New York), R. Elman (St. Louis), F. Hollander (New 
York), Sara Jordan (Boston), J. L. Kantor (New 
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N the plush and gilt homes of these mid-Victorians a leg was a 

“limb”, and constipation, “biliousness”, for which the proper cure 
was a strong “physic”. That they managed to survive and reach 
ripe ages is a tribute to their innate robustness. 


Today we have different ideas about what.constitutes a good thera- 
peutic measure in the relief of constipation. Physicians the world 
over have adopted Agarol as an evacuant that assures results the easy, 
gentle, yet dependable way. The original mineral oil-agar-gel emul- 
sion, with phenolphthalein, Agarol acts. by softening the intestinal 
contents, making their propulsion painless and easy, and at the same 
time supplying the stimulation needed for thorough evacuation. 


If you are not yet acquainted with Agarol, we suggest that you send 
for a free trial supply, addressing your request on your letterhead. 


A {; ARO WILLIAM R. WARNER & CO., LTD. 
4727 KING STREET, WEST, TORONTO, ONT. 
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York), B. R. Kirklin (Rochester), P. Klemperer (New 
York), F. H. Lahey (Boston), F. C. Mann (Rochester), 
H. J. Moersch (Rochester), V. C. Myers (Cleveland), 
W. L. Palmer (Chicago), J. M. Ruffin (Durham), R. 
Schindler (Chicago), and D. L. Wilbur (San Francisco). 

Gastroenterology invites for publication clinical and 
investigative contributions which are of interest to the 


general practitioner as well as the specialist and which. 


deal with the diseases of digestion and nutrition, includ- 
ing their physiological, biochemical, pathological, para- 
sitological, radiological and surgical aspects. 

Manuscripts should be sent to Dr. A. C. Ivy, Gastro- 
enterology, 303 East Chicago Avenue, Chicago, Illinois. 
Letters * regarding subscriptions and business matters 
should be addressed to Mr. R. S. Gill, Williams and 
Wilkins Company, Baltimore, Maryland. 


American College of Surgeons Cancels Clinical 
Congress.—The annual Clinical Congress of the Ameri- 
can College of Surgeons which was scheduled to be held 
in Cleveland November 17 to 20, 1942, was cancelled by 
the Board of Regents of the College at a meeting held 
in Chicago, Wednesday morning, October 14th. Moti- 
vated primarily by patriotism, the Regents were in- 
fluenced by the present conditions surrounding the 
general war program which have led to a greater burden 
on the members of the surgical profession in their local 
communities as a result of the large proportion of the 
profession which is serving with the armed forces. The 
Regents by this action took cognizance of the desire of 
the profession to do nothing which would interfere with 
the successful prosecution of the war program such as 
would be caused by temporary absence of its members 
from civilian duties during the period of the Congress, 
embarrassment of the transportation system, and inter- 
ference with the work of the local profession in Cleve- 
land in preparations and presentations incident to such 
a meeting. 


Antipneumococcic Action of Cinchona Derivatives. 
—Mellon Institute, Pittsburgh, Pa., is distributing gratis 
to all interested specialists who request them copies of 
a publication entitled ‘‘Structure and Antipneumococcic 
Activity in the Cinchona Series’’. 


Book Rebiews 


British Columbia Formulary. 100 pp., published by 
The Pharmaceutical Association of British Columbia, 
925 West Georgia St., Vancouver, 1942, C. H. 
Vrooman, Chairman. - 


The foreword states: ‘‘By the use of this formulary 
it is felt that a large number of expensive and ineffec- 
tive proprietary preparations can be avoided’’. The 
sections are headed: (1) Children, (2) Ear, Nose and 
Throat, (3) Eye, (4) Internal Medicine, (5) Skin, (6) 
Pharmaceutical Vehicles, (8) Anzsthesia, (9) Labora- 
tory Standards, (10) Dietetics, (11) Poisons and Anti- 
dotes. 


The Canada Year Book 1942. 


The 1942 Canada Year Book may now be obtained 
from the King’s Printer, Ottawa. This is an official 
statistical annual of the country and contains an up-to- 
date account of the natural resources of the Dominion 
and its government and their development, together with 
other features such as history, trade, education, institu- 
tions, etc. There are also special articles dealing with 
the effects of the war on Canadian economy in such 
matters as manufactures, forestry, electric power, trans- 
portation, immigration, and many others. 

The supply of copies is limited in number, and appli- 
cation for them should be made at once. The price is 
$1.50 for bound copies, but, as a concession, there are a 
few paper bound copies at 50c. for teachers and ministers 
ef religion. These last may be had on application to 
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the Dominion Statistician, Dominion Bureau of Sta- 
tistics, Ottawa. 


Manitoba Hospital Service Association Formulary. 
51 pp., prepared by the Manitoba Guild of Phar- 
macists, Winnipeg, Man., 1942. 


The purpose in publishing this compilation appears to 
have been a desire to encourage the use of preparations 
which can be made by a hospital pharmacist from non- 
proprietary materials. The list comprises those prepara- 
tions which are provided without extra charge to pa- 
tients with an Association contract. The cost of each is 
given. In the foreword comparison is made between 
the proprietary and non-proprietary costs of a number 
of commonly used preparations. 


Pediatric Gynzcology. G. C. Schauffler. 384 pp., 
illust. $5.00. Year Book Publishers, Chicago, 1942. 


This book is one of the first of its kind. Both the 
pediatrician and the gynecologist have been given a 
treatise on gynecological technique of examination, on 
histology, and the more common pathological diseases 
encountered at this age period. The chapter on the 
technique of child examination is especially good and 
emphasizes the importance of a careful general examina- 
tion, and gives a detailed method of genital examination 
in the child. 

The chapter on comparative development of pelvic 
organs is very useful to the endocrinologist and patho- 
logist because little has been written about this before. 
The diagnosis and treatment of vaginal and pelvic in- 
flammation is also clearly written, and enumerates many 
valuable points not mentioned before. The final chapter 
on child welfare and hygiene is entirely new and will be 
of benefit to the pediatrician and the social worker com- 
bined. 

The book is strongly recommended to the medical 
student, to the general practitioner, pediatrician, and 
gynecologist alike. 


Principles and Practice of Cardiology. C. Bramwell 


and J. T. King. 509 pp., illust. $10.50. MeAinsh, 
Toronto, 1942. 


The first section of this book, written by Bramwell, 
of the University of Manchester, could really be called 
the physiological basis of heart disease. It is devoted 
to a study of important topics, such as the clinical 
history and physical examination. In the latter, in addi- 
tion to the ordinary methods of examination, there is a 
short, well illustrated chapter on radiography of the 
heart and great vessels. Electrocardiography is covered 
briefly but adequately. There are excellent chapters on 
the heart sounds and murmurs, and on congestive heart 
failure. Cardiac pain and its differential diagnosis is 
discussed very well indeed. The points of contact be- 
tween pregnancy and heart disease are of interest to 
all practitioners, and the fifteen pages devoted to this 
subject summarize very well the important features. 
The kindred subject, the risk of operating on patients 
with heart disease, is not discussed. This matter is im- 
portant enough to deserve attention in this type of book. 
On the subject of treatment and prognosis, all the time- 
honoured ideas are stressed. 

The second part of the volume is written by King, 
and is called ‘‘Special Cardiology’’. Here the author 
takes up the different types of heart disease according 
to their etiology, such as rheumatic, syphilitic, con- 
genital, and so on. Forty-five pages are given over to 
congenital heart disease, and the most important points 
seem to have been covered. In the chapter on coronary 
thrombosis in middle life, great stress is laid upon the 
possible relationship between it and rheumatic infections 
and tonsillitis. The author states that ‘‘Tonsillar infec- 
tions are so common, and other clues so rare, that I 
cannot escape the conclusion that such infections prob- 
ably prepare the way for serious coronary disease’’. It 
is most important for readers to realize that this is only 
an opinion. Cardiac neurosis is an important subject, 
and the short chapter devoted to it could have been 
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much enlarged, to the benefit of the reader. An in- 
cidental irritant is the frequent use of the term ‘‘pre- 
dominance of the dextrogram’’, an expression of the past 
that has been resurrected. The use of the phrase—‘‘ it 
is a non sequitur to assume, etc.’’, instead of the plain 
English ‘‘it does not follow’’, is rather unusual, to say 
the least. However, the book cannot be condemned be- 
cause of these few failings. It was read with interest; 
and it should help the young teacher in his didactic 
work. To the internist doing general work it should 
be an aid in unravelling some of his problems in cardio- 
logy. For the cardiologist, it does not add much to his 
storehouse of knowledge. It is well printed, with clear 
illustrations that are numerous and appropriate. 


| 
Human Pathology. H. T. Karsner. 6th ed., 817 pp., 
illust. $11.00. Lippincott, Montreal, 1942. 


The first edition of this book was published in 1926, 
and was well received. About every third year a new 
- edition appeared, the fifth in 1938. The appearance of 
the sixth edition denotes its continued usefulness and 
popularity. Considerable appropriate new material has 
been introduced, and many of the sections have been 
revised or rewritten. The printing of two columns on 
one page facilitates reading. The book has been brought 
up to date, and may be recommended as a well written 
and useful handbook in its field. 


Synopsis of Pathology. W. A. D. Anderson. 
illust. $7.00. MeAinsh, Toronto, 1942. 


This is a condensed textbook of pathology which 
should prove useful to practitioners and to young gradu- 
ates preparing for Fellowship or Council Examinations. 
It is well written and embodies all the recent additions 
to our knowledge of pathological processes. The 17 
coloured plates, borrowed from well-known texts, are 
excellent, and the 294 photographs of gross and micro- 
scopical specimens are of satisfactory quality. 


661 pp., 


Binocular Imbalance. M. Dobson. 
K. Lewis & Co., London, 1942. 


In this little book the author discusses the relation- 
ship of binocular imbalance to asthenopia. The whole 
subject is integrated with that of errors of refraction. 
On page 8 a formula for calculating the approximate 
radius of stereoscopic vision. This is not the usual 
formula used for such calculations and the reviewer 
must admit he cannot get any meaning out of it. 
Nevertheless, the book is a useful summary in a brief 
form of the subject matter. 


96 pp., illust. H. 


Athletic Injuries. A Thorndike. 2nd ed., 216 pp., 
Iilust. $3.45. Macmillan, Toronto, 1942. 


This is the second edition of this well known mono- 
graph. It is based on the author’s experience with the 
Harvard Athletic Medical Department. 

The book is divided into three parts. The first deals 
with the Prevention of Injuries in Athletics. The 
second gives the more common types of such injuries as 
sprains, strains, contusions, fractures and dislocations, 
internal injuries, infections and inflammations and 
lacerations and abrasions. The third part takes the 
injuries by regions, with diagnosis and treatment. This 
work contains a great deal of practical information to- 
gether with statistics of the relative frequency of the 
various injuries. It is well illustrated and methods of 
strapping and support are given. A chapter on physio- 
therapy by Dr. Watkins is a valuable addition. This 
book will be of help to those dealing with traumatic 
lesions of the locomotive apparatus. 


The Theory and Practice of Massage and Medical 
Gymnastics. B. M. Goodall-Copestake. 6th ed., 370 
pp., illust. 16s. H. K. Lewis, London, 1942. 


This is a book written as a text for physiotherapy 
technicians and it is to them that it will appeal. It is 
too elementary for medical practitioners. It will pro- 
vide the physiotherapy technician with a useful series of 
standard techniques to use in the treatment of cases 
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that may be referred to her. It is written in a straight- 
forward didactic style without any ambiguity. There is 
none of the vast multiplicity of treatments which char- 
acterizes some similar texts. 

One could wish that some of the material had been 
more thoroughly revised. For example hardly anyone 
would concede today that the cause of Sprengel’s de- 
formity was abnormal uterine pressure. There is no 


‘discussion of the Kenny method of treatment of polio- 


myelitis. Winnett-Orr would hardly be considered a 
Canadian surgeon on this side of the water. 

The paper, presumably due to wartime stringency, is 
very poor, with the result that the illustrations, though 
numerous, are rather hazy in spots. 


Chinese Lessons to Western Medicine. 
380 pp., illust. 
N.Y., 1942. 
This book should be of keen interest to all -practi- 

tioners and students of clinical medicine who desire to 
broaden their mental horizons, The main feature of the 
work is a portrayal of the varying characteristics of 
disease as modified by social, economic, (nutritional), 
and geographic factors. The clinical features of disease 
are markedly affected by nutrition. Thus beriberi is 
prevalent in the South where vitamin B is lacking in 
the rice, and rarely seen in the North where the millet 
diet contains the vitamin. And deficiency of calcium 
and vitamin D accounts for deformed pelves, dystocia, 
invalid mothers, and early appearance of rickets and 
tetany in children. 

The geographic factor in disease is illustrated by 
finding amebe as the cause of appendicitis, a psoas 
abscess, and ‘‘cancer’’ of the perineum and genitalia! 

The paper, printing, and illustrations are excellent, 
and the book is so interesting and informing, containing 
as it does many illustrative case histories, that it de- 
serves careful reading and study. 


History and Evolution of Surgical Instruments. C. J. 
S. Thompson. 113 pp., illust. $8.50. Schuman’s, 
New York, 1942. 


The author, as curator of the Royal College of 
Surgeons, wrote a number of articles in the British 
Journal of Surgery dealing with the surgical instrument 
collections of the College. The present volume deals 
largely with these vast and priceless collections, of 
which much has been damaged or destroyed by the 
barbarian Nazi bombings of early 1941. 

The title is somewhat misleading for it does not deal 
with surgical instruments in general. There are twelve 
chapters, each devoted to a special subject, covering 
knives and scalpels, saws and trepans, the vaginal and 
rectal speculum, forceps, phlebotomy instruments, tourni- 
quets, trocars and operating tables. It does not deal 
with the needle, or sutures, with dental, gynecological or 
obstetrical instruments; there is no mention of the 
cautery, of clysters, syringes, probes, the tonsillotome, 
and scores of other instruments, and the barest mention 
of the ligature. ; 

Covering a limited but importanf field in surgical in- 
struments, it is pleasantly written, and traces develop- 
ment with historical accuracy. The illustrations really 
illustrate. The references to them in the text keep the’ 
reader in touch with changes in form. 

There are a few corrections to be noted. On page 73 
there is reference to Fig. 69 (2), which is not to be 
found. In the text we are told Pompeii was destroyed 
in 79 A.D. Yet the instruments pictured in Figs. 56, 
70, 71, 85 all found at Pompeii are dated ca, 200 A.D. 

We quite agree with Dr. Chauncey Leake that it is 
fortunate that Mr. Thompson has been able to make his 
study before the instruments in the Museum of the 
Royal College were fiendishly destroyed by the Nazi 
enemies of civilization. More works of this type should 
be on the shelves of physicians and surgeons. Such a 
book is an investment. It does not lose its value and 
become waste paper in a few years as do most of our 
textbooks of medicine and surgery. We heartily recom- 
mend the book. 


I. Snapper. 
$5.50. Interscience Publishers, Inc., 
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Standard Nomenclature of Disease (3rd ed.) and 
Standard Nomenclature of Operations (lst ed.). 
Ed. by E. P. Jordan. 1022 pp. $4.00. American 
Medical Association, Chicago, 1942. 


It is nearly ten years since the first edition of this 
Nomenclature appeared. There is now no question as 
to its value. The problem is to keep it up to date 
without its becoming unwieldy, and the third edition 
shows how successfully this has been dealt with. The 
periodic revision has been taken over by the American 
Medical Association under the editorship of Dr. Edwin 
P. Jordan. There can be little excuse now—if there 
ever was any at all—for hospitals failing to follow 
this method of nomenclature. A new section in this 
edition gives instructions for the use of the system. 
A section on ‘‘Eponyms’’ has been added, which is of 
particular interest. This will be found useful in edi- 
torial offices as well as hospitals. 

The terminology of operations has at last been 
taken in hand, and a section is devoted to it. This, 
it is recognized, may take some time in being adopted 
generally, but it is a valuable initial step. 

There can be nothing but admiration of such a 
comprehensive work as this. It is a triumph of co- 
ordination and skilful arrangement. 


A Bibliography of Aviation Medicine. 
and J. F. Fulton. 237 pp. $4.00. 
Thomas, Springfield, 1942. 


This work was prepared for the Committee on 
Aviation Medicine, National Research Council, Wash- 
ington, D.C., and represents enormous care and in- 
dustry. The literature, not only on aviation subjects 
but also on related scientific subjects, and in various 
languages — English, French, German, Russian, Hun- 
garian and Rumanian, has been consulted, with the 
result that we have here a very full and authoritative 
list of the numerous articles that have been written 
on this important subject which is growing in im- 
portance every day. Some 5,745 items are listed and 
the material is brought up to May 31, 1942. The 
various topics are usefully classified. 

This kind of work has been badlv needed and it 
is gratifying to find that the need has been so ably 
and fully met. The book will be of great help to 
medical men in the Air Forces, but particularly to 
those who are engaged in research on topics concerned 
with aviation medicine. The paper employed and the 
fonts used are such as to facilitate easy reference. 


Medical Relief in Europe. M. D. Mackenzie, the Royal 
Institute of International Affairs. 67 pp. 2s. 
Oxford University Press, London, 1942. 


E. C. Hoff 
Charles C. 


Relief and Reconstruction in Europe. An Interim 
Report by a Chatham House Study Group, the Royal 
Institute of International Affairs. 40 pp. Ils. 6d. 
Oxford University Press, London, 1942. 


Whatever differences there may be between this 
war and the last one—and there are many—it is quite 
certain that the aftermath will differ in nothing 
except the degree of misery and disease; and these 
will be incalculably greater. For this reason it has 
been thought wise even in the midst of our urgency, 
to draw attention in this booklet on Medical Relief 
to these post-war problems, so far as they can be 
defined and prepared for. The opening statement is 
to the effect that ‘‘during the three years following 
the last war more individuals died from famine and 
preventable diseases than were killed in the war 
itself.’’ And even that is probably an understate- 
ment of the sum total of disease. Perhaps one of 
the chief factors in the situation was that the neces- 
sity for relief had not been foreseen: even a year 
after the armistice the organization was fragmentary. 
If this pamphlet does nothing else it will bring before 
us the terrible urgency of the problems involved, and 
the equally great necessity for dealing with them by 
central co-ordinaitng bodies. Great stress is laid on 
the need for international collaboration and a melan- 
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choly reference is made to the cessation of interna- 
tional health work whose fruits were beginning to 
mature so finely. 

There is a great deal of valuable and interesting 
medical detail included in this brochure. 

The companion publication on relief and reconstruc- 
tion deals more with the political and social post-war 
aspect. These are so inextricably bound up with 
questions of health however that the two may well be 
read together. 


The Reception of William Beaumont’s Discovery in 
Europe. G. Rosen. 97 pp., illust. $5.00. Schuman, 
New York, 1942. 


Students of medical history are already indebted 
to Dr. George Rosen for several admirable pieces of 
work. Their indebtedness is much increased by the 
publication of this monograph which deals with the 
contribution made by Beaumont, the pioneer physio- 
logist of the United States, to medical thought and 
practice. More notably, using Beaumont as a guide, 
it is a study of the transmission and diffusion of 
medical knowledge and the way in which the ideas 
of one investigator influence others. Beaumont’s work 
was the point of departure for modern gastric re- 
search. Dr. Rosen traces the way in which the work 
was received in the medical world up to the time of 
Claude Bernard and how, after a lull of nearly fifty 
years, it was again taken up in the present century. 
He then goes on to assess the influence of Beaumont’s 
observations on medical knowledge. 

The story of Beaumont and Alexis St. Martin, one 
of the most interesting in medical annals, is given in 
essential form. There is also provided a concise out- 
line of the physiology of digestion before Beaumont’s 
time. The whole is admirably documented. The for- 
mat and printing of the book are unusually fine and 
make this monograph a collector’s item. Finally, 
mention must be made of Dr. Henry E. Sigerist who 
provided the inspiration for the book, and of Mr. 
Henry Schuman, that good friend of medical book- 
men, who has published the volume. Every physio- 
logist worthy of the name, the medical historian and 
the collector of Beaumontiana will discharge their 
debt to these gentlemen and to Dr. Rosen, by purchas- 
ing this book. 


Diseases and Injuries of the Larynx. C. Jackson and 
C. L. Jackson. 2nd ed., 633 pp., illust. $8.00. 
Macmillan, Toronto, 1942. 


‘‘Diseases and Injuries of the Larynx’’ is the sec- 
ond edition of ‘‘The Larynx and its Diseases’’. Like 
its predecessor, it is an excellent textbook and worthy 
of a place in the library of student, physician, surgeon 
or specialist. The Jackson tradition of concise thor- 
oughness is carried on and it continues to be an 
authoritative work on the subject. 

In textbook fashion, every malady of the larynx 
is described and the descriptions couched against a 
background of the author’s experiences in endoscopy. 
The specialist may be left with a wish, that the 
authors would delve a little more into the ’ phylogeny 
of the larynx and the history of its maladies and 
operations. Perhaps the authors will consider this in 
a future, more special, volume. The final chapter on 
war surgery of the larynx, although timely, seems 
more a wish or hope than on actuality. There is little 
new in this edition and the authors have drawn 
heavily from their previous writings. Yet it is a 
ready, complete, reference and with its predecessor 
out of print, is worthy of purchase. 


Plastic Surgery of the Breast and Abdominal Wall. 
M. Thorek. 446 pp., illust. $16.50. C. C. Thomas, 
Springfield, 1942. 
‘*Plastic Surgery of the Breast and Abdominal 

Wall’’-is a welcome contribution to medical literature 

and the only book of its kind in the English language. 

This subject has been covered before, but less ade- 

quately, and in German, by Biesenberger and Joseph.. 
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The author expresses a hope that the well-trained 
general surgeon, desiring to add this special field of 
endeavour to his activities, as well as specialists wish- 
ing to possess a volume dedicated to this subject ex- 
clusively, will find this book useful. This hope should 
be amply realized. The volume will also go far in 
helping to remove any prejudice or hesitancy on the 
part of the profession in accepting this well-indicated 
type of surgery. 

The chapter on technique is the meat of the book, 
occupies 185 pages, and describes clearly and diagram- 
matically, all accepted types of operation. The intro- 
ductory chapters are interesting and well done, and 
cover all phases of the subject, from folklore and 
racial types to pathology. Gynecomastia, amastia, 
hypomastia and breast inequalities are briefly treated. 
The last 40 pages dealing with reconstructive surgery 
of the abdominal wall, although a well-timed contribu- 
tion to the literature, are less convincing. An ex- 
cellent bibliography concludes each chapter. 

Throughout are to be found evidences of the classic 
photography of the author and the fine diagrammatic 
illustrating of Bartenbach and West. The book, al- 
though somewhat expensive, is tastily bound in keeping 
with its excellent contents. 


Studies in Hay Fever and Asthma, D. Harley. 112 
pp., illust. $3.00. Macmillan, Toronto, 1942. 


It is rightly pointed out by this author that there 
is great confusion regarding the subject of allergy; 
and that much of this is because there are so many 
different terms and such different interpretations of 
the same term. No one now thinks of allergy in the 
simple form in which it presented itself to the author 
of the term, von Pirquet. Dr. Harley has done his 
best to simplify the situation in his introductory 
chapter on terminology. He then deals in detail with 
the treatment of hay fever, describing the investiga- 
tions carried out in St. Mary’s Hospital, London, over 
a period of seven years. His methods show great care 
and attention to detail. Probably not all clinics on 
this side of the Atlantic will claim such good results, 
even with the large dosage he employed. But it is 
possible that more err on the side of underdosage than 
the opposite. 

It is a very useful handbook on the treatment of 
a very baffling condition. 


A Short History of Cardiology. 
pp., illust. $3.50. 
Tll., 1942. 


This charming ‘‘Short History of Cardiology’’, 
written by a great clinician, beloved by all his 
students and a multitude of friends, a man widely 
known through his own investigations in heart disease, 
and the author of many valuable papers and addresses, 
written or delivered in most attractive form, should 
require no commendation. 

Trained in the art of diagnosis, in estimating the 
value of evidence, in teaching two generations of 
students, he has applied these gifts to a search of 
the literature of diseases, has brought into the fore- 
ground, ‘‘those individuals who, because of their 
personality, their important writings, or their influence 
in the development of knowledge may properly be 
regarded as worthy of remembrance’’. This critical 
summary is enriched with much biographical material 
and comment by contemporaries, all arranged and 
written in such a manner as to grip the reader’s at- 
tention. He has succeeded in writing history in such 
a way that one can promise the physician both in- 
formation and pleasure, whether he be more interested 
in the gradual advances in our knowledge of cardio- 
logy or in the men who made the advances and their 
contemporaries. ; 

The period covered is that from Harvey to Roent- 
gen, with a survey of the era before Harvey. Harvey 
to Laennec is one chapter, Laennee to Virchow, 
Virchow to Pasteur and Koch are others. Following 
the chronological approach to the subject, other 
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chapters deal with inflammation of the heart and peri- 
cardium, affections of the myocardium, syphilis of the 
heart and aorta, the coronary artery and its diseases. 

The author modestly ceases with the beginning of 
the present century, in which his own contributions, 
especially those relating to coronary disease, have had 
a profound effect upon diagnosis, prognosis and treat- 
ment. We have found no reference to Broadbent, and 
because congenital conditions are not considered the 
brilliant work of Maude Abbott does not find a place. 
The Canadian profession will be pleased that note is 
made of the writings of J. P. MeMurrich on Leonardo 
da Vinci as an anatomist, of H. B. Anderson’s paper 
on Caleb Hillier Parry, and of the researches of 
Oskar Klotz on arteriosclerosis and the coronary 
arteries. 

Teachers in the Department of History of Medicine 
will ever be grateful to Dr. Herrick for writing a 
monograph which will hold the interest of the gradu- 
ate, the advanced student, and the practising physician. 


Intestinal Obstruction. O. H. Wangensteen. 2nd ed., 


484 pp., illust. $7.00. C. C. Thomas, Springfield, 
1942. 


This second edition is an outgrowth of the mono- 
graph ‘‘The Therapeutic Problem in Bowel Obstruc- 
tion’’, published by the author in 1937, which did so 
much to focus surgical interest on the therapeutic value 
of naso-duodenal suction as a method for decompressing 
the obstructed bowel, with or without the necessity of 
operative interference. 

In this edition the writer has greatly expanded the 
scope of the work and space is given to the use of the 
Miller-Abbott tube, introduced since the first edition. 
The additions in the text are too numerous to mention, 
but interesting topics are: the use of sulfonamides in 
peritonitis and around anastomoses, the possible value 
of the inhalation of high oxygen concentrations in dis- 
tension, the results of treatment in Hirchsprung’s dis- 
ease and so forth. 

This is a classic treatise on intestinal surgery and 
should find its way to all abdominal surgeons. 


BOOKS RECEIVED 


The Dynamic State of Body Constituents. R. Schoen- 
heimer. Illust. $1.75. Harvard University Press, 
Cambridge, 1942. 


321 
pp-, illust. Jaques Cattell Press, Lancaster, 


Pa., 1942. 


$3.25. 


Edinburgh Post-graduate Lectures in Medicine. Vol. 
2, 1940-41, 540 pp., illust. 12s. 6d. Oliver & Boyd, 
Edinburgh, 1942. 


The Care of the Aged. M. W. Thewlis. 4th ed., 589 
pp., illust. $7.00. C. V. Mosby, St. Louis, 1942. 


Sex Guidance in Family Life Education. F. B. Strain. 
340 pp. $2.25. Macmillan, Toronto, 1942. 


Physical Diagnosis. F. D. Adams. 13th ed., 888 pp. 
$5.00. University of Toronto Press, Toronto, 1942. 


The Ophthalmic Formulary. G. G. Lewis. 170 pp 
$3.50. Charles C. Thomas, Springfield, Ill., 1942. 
263 pp., illust. $12.00 


year. J. B. Lippincott, Montreal, 1942. 


A Curriculum for Schools of Medical Technology. I 


Davidson. 2nd ed. revised, 47 pp. Registry of 
Medical Technologists of the American Society of 
Clinical Pathologists, Muncie, Indiana,’ 1942. 


War Medicine. Ed. W. S. Pugh. 565 pp., illust. 
$7.50. Philosophical Library, N.Y., 1942. 


Facts for Childless Couples. E. C. Hamblen. 
illust. $2.00. 
1942. 


103 pp., 
Chas. C. Thomas, Springfield, IIl., 








